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PREFACE. 


The  contents  of  tlie  present  volume  of  The  American  Ephemeris  Jire,  in 
general,  similar  to  those  <»f  tlie  volume  for  tlie  precediufr  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows : — 

Part  I,  Ephemeris  for  the  Meridiem  of  Greenwich,  gives  the  positions  of 
the  major  planets,  and  otlier  fundamental  astnmomical  data  for  (^juidistant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  mnjor  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Professor  U,  S.  JVam/j  SuperinienderU, 
Wabhingtoiv,  February f  1885. 
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CORRECTIONS. 


Ephemeris  for  1885  {First  Edition  only). 

Page  241),     last  line  in  IukI  column,  for  8  30.7    •  read  8  30.8 

3^5,     22  Canielo|).  (II.),  R.  A.  opposite  Oct.  5.7,  "    .74  "     .76 

DeleUJ  -  .07  opposite  Dec.  34.5  and  move  column  from  Oct.  5.7,  inclnsive,  down  one  line. 
375,     fifth  column,  for  oi  Cygui  read  31  Cygni 

408 — 401),     Declination  of  Neptune  from  Sept.  I  to  Dec.  32,  both  included,  to  be  incren^d  ow 

degree. 
417,     Third  cohnnn,  second  line,  remove  E  to  t!  ird  line. 
453,     Diagram  of  Jupitt*r*8  Satellites,  reverse  direction  of  arrows. 
482,    In  first  cohunn,/or  Mar.  11)'^  6'  read  Mar.  li)''  18''. 
502,     Line  12,  for  p  cos  tp'  read  ,i  sin  ^' 
504,     Line    2,  for  3 '  read  6' 


The  American  Nautical  Almanac  for  1886  {First  Edition  only). 


Page  253,  Eclipse  Charts,  first  line, 
261,  Twenty-third  line, 


for  Augu.t8 — \)    read  August  28 — \). 
"     2 1 "  5"  57\4         "    21  h  6'"  55  .06 


The  American  Ephemeris  and  Nautical  Almanac  for  1886  {First  Edition). 

Page  113,     July  5,  MoonV  Upper  Transit,  for  2 '  32  ".8  read  3i'  32n».8 

200,     Dec.  22,  Equation  of  Time,  "    0^'8'.54  "     1'"8».54 

263,     To  the  heliocentric  longi  u«!e  of  iVc^Kune  .-Jpply  the  f  Mowing  corrections: 

Jan.   3,  — 0".80;  Mar.   8,  — 0'M)6;  Mny3,*— rM2;  July  6,  — 1".30;  Sept.  8,  ~1".48; 

Nov.  3,  — 1".62;  Dec. 37,  —  I ".80,  and  interpolated  values  for  intermediate  d«tes. 
249, 409  and  4 10,     To  the  apparent  R.  A.  and  D<jc.  of  Neptune  apply  the  following  cori*ection8: 


R.  A. 


D 


CO 


0.05 
0.05 
0.10 
0.11 


0.2 
0.2 
0.3 
0.5 


Jan.      3,  — 

April    9, 

Aug.    15,  — 

Dec.    21,  - 

and  interpolated  values  for  int«'rmediate  dates. 
276,     From  Nov.  16  to  Dec.  3(),  increase  Q'  hy  V, 
482,     Under  "  Wa>hington  Mean  Times  of  Elongations,"  for  Titania  read  Ariel  and  for  Ariel  read 

Titan  ia. 
504,     Lines  5, 8  and  9  from  top,  for  sin  <r'  read  cos  ip' 

516,  Line  8,  "     1885.0  «     1886!o 

517,  Line  30, 


(t 


adapted 


t( 


adopted. 


Ephemeris  for  i8S7  {First  Edition), 


read  12.573 


a 


Page  294,  /Tauri,  in  last  column,  for   12.753 

2J)6,  Dec.  of  a  Hydne,  "     -f 

297,  In  all  copies  of  Ephem<Mis  fi  om  1 882  lo  1  ^7,  for  31  Coronie  Boren  lis  read  3 1  Com»e  Berenices 

298,  t  Cas.siop<>a^,  last  column,  for   -{- 

298,  Dec.  of  ,j  Coronie  Borealis,  "     4()".!»2 

299,  Groomb.  944,  Ann.  Var.  in  R.  A.,  "    — 

300,  1  Draconis  (H.)  in  R.  A.  "    57-.747 
511,  16th  line  from  bottom,  "     y 
5J2,  Annapolis  mean  time  of  EmersioDi  "    5** 
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43".92 

u 

+ 

u 

54-.747 

\  i( 

Y 

M 

6»» 

CHRONOLOGK^VL  ERAS  AND  CYCLES. 


ti 


u 


CmtOXOLOGICAL  EILiS. 

THE  YEAR  188S,  WUICH  COMPRISES  THE  LATTER  PART  OF  THE  I  12Tir  ANP  THE  BEGINNING 
OF  THE  IIIlTH  YEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS     TO 

The  year  (i<5()l  of  th<^  Jiilicin  P(»rioiJ ; 

"  7*31X1-1)7  of  tlie  ByziiitiiK^  «M*a,  t\w.  yvnr  7'^)7  couimownn^  on  Scpteinljor   1st; 

5648-49  of  tho  Jfwish  ora,  the  yvar  5()1()  coiDincucitif^    on    S(*|»toinl)cr    0th,  or,    nion? 

exactly,  vA  miiis<  t  on  SeptemlK^*  5th  ; 
2641  since  the  foundation  of  Rome,  according  to  Varro; 
"  2Cv'35   since   the    lN>*;innin(r   of  the   era  of  Nabonassar,   which    has    l)ecn    assi<(ned    to 

Wednesday,  the   2<)tli   of   Fc^hni.irv   of  the   :^!H>7tli    yvnr   of  the    Jnlian    Period: 
cori'esponding,  in  tlu^  notation  of  chronolo«rists,  to  the  747th;  and,  in  tlie  notation 
of  astronomers,  to  the  746t)i  yi'ar  In^fore  the  hirth  of  Christ; 
•*  2(J(>4  of  the   Olvnniiads,  or  the  fourth  year  of  the  CAiHith  Olyniiiiad  coinnienciiiL'  in  July, 

1887,  if  we  fix  the  era  of  tin;  Olympiads  at   775.^  years  hefore  Christ,  or  near 
the  Ix^giiuiing  of  July  of  the  year  3n*W  of  the  Julian  Period  ; 
"  2200  of  the  On'cian  era,  or  the  eni  of  the  Seh'ucidte ; 

"  I()04  of  the  era  of  Diocletian  ; 

**  2548  of  the  Jupanese  era  and  to  the  21st  year  of  the  |»eriod  entitled  "Meiji." 

The  year  I30(>  of  the    IVIohammedan  era,  or  the  era  of  the  Ilegira,   iK'giiiH    on    the   7th   day   of 
Soiiteinl)er,  1888. 

The  first  day  of  January  of  the  year  18HH  is  the  2,410,().'i8th  day  since  the  commencement  of  the 
Julian  Period. 


ClinoSOLOCrlCAL  CYCLES. 

Dominical  I^nter A,  G.         |         Solar  Cycle 21 

E^imct 17         I         Roman  Indiction  .........         1 

Lunar  Cycle  or  Golden  Nunilior      ...       8  Julian  Period 6001 
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SYMBOLS  AND  ABBREVIATIONS. 


0  The  Sun. 

<C  The  Moon, 

g  Mercury. 

9  Venus. 

®  The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC, 

$  Mars. 

Jl  Jupiter. 

>2  Saturn. 

^  Uranus. 

^  Neptune. 


SIGNS  OF  THE  ZODIAC. 


Spring 
Signs 


Sumnie 
Signs 


^  Aries, 
y    Taurus. 
n  Gemini. 
2S  Cancer. 

Si   Loo. 
nj  Virgo. 


Autumn 
Signs. 


Winter 
Signs. 


7.  :C^  Libra. 

8.  m  Scorpius. 

9.  /  Sagittarius 
10.  Vf  Oapricornus, 
H.  tK  Aquarius. 
I'^.  H  Pisces. 


(J  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  difTering  !K)^  in  Longitude  or  Right  Ascension. 
g     Opposition,     or  differing  180°  in  Longitude  or  Right  Ascension. 


ABB'REVIATIONS. 


» 

Ascending  Node. 

8 

Descending  Node. 

N. 

North. 

S  . 

South. 

E. 

East 

W. 

West 

o 

// 
h 

ID 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PART     I . 


ASTKONOMICAL    EPHEMERIS 


rOR  TBI 


MERIDIAN  OF  GREENWICH. 


wn  0&-*i — 1 


JANUAEY,    1888. 


AT  OBEENWIOH  APPARENT  NOON. 


3 


«e 


SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mou. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN, 
Mon. 
Tues. 

Wed. 


5 

I 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoonaioii. 


h     m        ■ 

18  45  59.59 
18  50  24.45 
18  54  48.97 

18  59  13.14 

19  3  36.91 
19  8  0.26 

19  12  23.17 
19  16  45.61 
19  21  7.54 

19  25  28.95 
19  29  49.80 
19  34  10.07 

19  38  29.73 
19  42  48.75 
19  47  7.11 

19  51  24.79 
19  55  41.77 

19  59  58.03 

20  4  13.54 
20  8  28.28 
20  12  42.25 

20  16  55.43 
20  21  7.82 
20  25  19.40 

20  29  30.17 
20  33  40.13 
20  37  49.27 

20  41  57.59 

20  46     5.09 

20  50  11.78 

20  54  17.66 

20  58  22.73 


Diff.  for 
1  Honr. 


1.043 
1.029 
1.014 

0.999 
0.982 
0.964 

0.945 
0.924 
0.903 

0.681 
0.857 
0.832 

0.806 
0.779 
0.752 

0.723 
0.693 
0.662 

0.631 
0.599 
0.566 

0.533 
0.500 
0.467 

0.433 
0.398 
0.364 

0.330 
0.296 
0.262 
0.228 


10.194 


Apparent 
OeoIiiiaUon; 


// 


S.23  1  50.5 
22  56  45.5 
22  51  13.0 

22  45  13.2 
22  38  46.4 
22  31  52.7 

22  24  32.2 
22  16  45.2 
22     8  31.9 

21  59  52.6 
21  50  47.5 
21  41   16.9 

21  31  21.1 
21  21  0.3 
21   10  14.8 

20  59  5.0 
20  47  31.1 
20  35  33.6 

20  23  12.7 
20  10  28.9 
19  57  22.3 

19  43  53.4 
19  30  2.7 
19  15  50.4 

19     1  16.9 

18  46  22.5 

.     18  31     7.7 

18  15  32.8 

17  59  38.3 

17  43  24.4 

17  26  51.6 

S.  17  10    0.3 


Diff.  for 
1  Hoar. 


+12.14 
13.28 
14.42 

+  15.56 
16.69 
17.80 

+  18.91 
20.00 
21.09 

+22. 1 7 
23.24 
24.29 

+25.34 
26.37 
27.40 

+28.4 1 
29.39 
30.36 

+31.33 
32.28 
33.22 

+34.14 
35.05 
35.94 

+36.82 
37.68 
38.53 

+39.36 
40.17 
40.97 
41.76 

+42.51 


Semi- 
diameter. 


// 


6  18.44 

6  18.43 

6  18.42 

6  18.40 

6  18.38 

6  18.35 

6  18.32 

6  18.28 

6  18.24 

6  18.20 

6  18.15 

6  18.10 

6  18.04 

6  17.98 

6  17.91 

6  17.84 

6  17.77 

6  17.69 

6  17.61 

6  17.53 

6  17.44 

6  17.34 

6  17.24 

6  17.14 

6  17.03 

6  16.91 

6  16.79 

6  16.66 

6  16.53 

6  16.39 

6  16.24 


16  16.09 


Sidereal 
Time  of 
Semi- 
diameter 
Paaeing 
Meridian 


71.10 
71.06 
71.01 

70.95 
70.89 
70.83 

70.77 
70.70 
70.63 

70.56 
70.48 
70.40 

70.31 
70.22 
70.13 

70.04 
69.94 
69.84 

69.74 
69.64 
69.53 

69.43 
69.32 
69.21 

69.10 
68.99 
68.88 

68.77 
68.65 
68.54 
68.42 

68.3] 


Bqoation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       a 

3  39.55 

4  7.77 

4  35.66 

5  3.18 
5  30.32 

5  57.04 

6  23.32 

6  49.13 

7  14.44 

7  39.23 

8  3.46 
8  27.10 

8  50.15 

9  12.56 
9  34.30 

9  55.36 
10  15.72 
10  35.37 

10  54.27 

11  12.41 
11  29.78 

11  46.36 

12  2.15 
12  17.13 

12  31.30 
12  44  66 

12  57.22 

13  8.96 
13  19.88 
13  29.98 
13  39.27 

18  47.76 


DUE  fori 
tHonr. 


s 
1.182 

1.169 

1.155 

1.140 
1.123 
1.105 

1.086 
1.065 
1.044 

1.022 
0.998 
0.973 

0.947 
0.920 
0.893 

0.864 
0.835 
0.804 

0.773 
0.741 
0.708 

0.675 
0.642 
0.609 

0.575 
0.541 
0.507 

0.473 
0.439 
0.405 
0.371 

0.337 


Kon.— The  mean  time  of  aemidiometer  paaaing  may  be  found  bj  snbtraoting  O'.IQ  from  the  aidereal  time. 

The  aifcn  +-  prefixed  to  the  hourly  change  of  declination  Indloatea  that  aonth  deoUnationa  are  decreaaing. 


n. 


JANUARY,    1888. 


AT  GREENWICH  MEAN  NOON. 


« 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

,  SKZV. 
j  Mon. 
Tues. 

Wed. 
■  Thur. 

1  Frid. 

I 

Sat. 
SUN, 
Mon. 
Tues. 

Wed. 


I 

O 

I 


I 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  AaceosloD. 


h     m       s 

18  45  58.92 
18  50  23.69 
18  54  48.13 

18  59  12.21 

19  3  35.90 
19  7  59.17 

19  12  22.00 
19  16  44.36 
19  21  6.22 

19  25  27.56 
19  29  48.34 
19  34  8.54 

19  38  28.14 
19  42  47.10 
19  47  5.40 

19  51  23.02 
19  55  39.94 

19  59  56.14 

20  4  11.60 
20  8  26.30 
20  12  40.22 

20  16  53.36 
20  21  5.71 
20  25  17.25 

20  29  27.99 
20  33  37.92 
20  37  47.03 

20  41  55  33 
20  46  2.81 
20  50  9.47 
20  54  15.33 

20  58  20..38 


Diir.  for 
1  Hoar. 


B 

J. 039 
1.0*25 
1.011 

0.996 
0.979 
0.961 

0.942 
0.921 
0.900 

0.878 
0.854 
0.829 

0.803 
0.776 
0.749 

0.720 
0.691 
0.660 

0.629 
0.597 
0.564 

0.531 
0.498 
0.465 

0.431 
0.397 
0,363 

0.329 
0.295 
0.261 
0.227 


10.193 


Apparent 
Declination  ■ 


S.  23  1  51.2 
22  56  46.4 
22  51  14.1 

22  45  14.5 
22  38  47.9 
22  31  54.4 

22  24  34.2 
22  16  47.4 
22  8  34.4 

21  59  55.4 
21  50  50.6 
21  41  20.3 

21  31  24.8 
21  21  4.3 
21  10  19.1 

20  59  9.6 
20  47  36.1 
20  35  38.9 

20  23  18.4 
20  10  34.9 
19  57  28.7 

19  44  0.2 
19  30  9.8 
19  15  57.8 

19  1  24.6 
18  46  30.5 
18  31  16.0 

18  15  41.4 
17  59  47.2 
17  43  33.6 
17  27  1.1 

S.  17  10  10.0 


Difll  for 
1  Hour. 


+12.13 
13.27 
14.42 

+  15.55 
16.68 
17.79 

+18.90 
19.99 
21.08 

+22.16 
23.23 
24.28 

+25.33 
26.36 
27.39 

+28.40 
29.39 
30.35 

+31.33 
32.28 
33.22 

+34.14 
35.05 
35.94 

+36.82 
37.68 
38.52 

+39.35 
40.16 
40.96 
41.74 

+42.50 


Sqaation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 


m       s 

3  39.47 

4  7.69 

4  35.57 

5  3.09 
5  30.22 

5  56.94 

6  23.21 

6  49.02 

7  14.32 

7  39.11 

8  3.33 
8  26.97 

8  50.01 

9  12.42 
9  34.16 

9  55.22 
10  15.58 
10  35.23 

10  54.13 

11  12.27 
11  29.64 

11  46.23 

12  2.02 
12  17.00 

12  31.18 
12  44.55 

12  57.11 

13  8.86 
13  19.78 
13  29.89 
13  39.19 

13  47.69 


Dlfl:  for 
1  Hour. 


a 
1.182 

1.169 

1.155 

1.140 
1.J23 
1.105 

1.086 
1.065 
1.044 

1 .022 
0.998 
0.973 

0.947 
0.920 
0.893 

0.864 
0.835 
0.804 

0.773 
0.741 
0.708 

0.675 
0.642 
0.609 

0.575 
0.541 
0.507 

0.473 
0.439 
0.405 
0.371 

0.337 


Sidereal 

Time, 

or 

Right  Aeceniiiou 

of 

Mean  Sun. 


h      m       a 

18  42  19.45 
18  46  16.00 
18  50  12.56 

18  54  9.12 

18  58  5.68 

19  2  2.23 

19  5  58.79 
19  9  55.34 
19  13  51.90 

19  17  48.45 
19  21  45.01 
19  25  41.57  I 

19  29  38.13 
19  33  34.68 
19  37  31.24 

19  41  27.80 
19  45  24.36 
19  49  20.91 

19  53  17.47 

19  57  14.02 

20  1  10.58 

20  5  7.13 
20  9  3.69 
20  13  0.25 

20  16  56.81 
20  20  53.36 
20  24  49.92 

20  28  46.47 
20  32  43.03 
20  36  39.58 
20  40  36.14 

20  44  32.69 


Kon.— The  eemidlameter  for  mean  noon  may  be  aaanmed  the  aome  a«  that  fur  apparent  noon. 

The  aign  +  prefixed  to  the  hourly  chonffe  of  declination  indioatee  that  aonth  declinations 
are  deereaaiiig. 


Diir.  fur  1  hour, 

+  9».8565. 
(TaUe  m.) 
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III. 


AT  GREENWICH  MEAN  NOOK. 

1 
1 

a 

o 

• 

THE  SUN'S 

▼                                         »  A  ■ 

« 

5 

5 

TRUE  LONGITUDE. 

Logarithm 

of  the 

Radina  Vector 

Mean  Time 

o 

1 

o 

i 

DiflT.  for 
1  Hour. 

LATITUDE. 

of  the 
Earth. 

DLOr.  for 
1  Hoar. 

of 
Sidereal  Noon. 

A 

X' 

1 

280  34  26'4 

34  39.'2 

I52!87 

+  0.39 

9.9926421 

•1-  0.3 

h      m       a 

5  16  48.50 

2 

2 

281  35  35.3 

35  47.9 

152.87 

0.52 

9.9926442 

1.4 

5  12  52.59 

3 

3 

282  36  44.4 

36  56.8 

152.68 

0.63 

9.9926489 

2.5 

5    8  56.69 

4 

4 

283  37  53.6 

38     5.8 

152.88 

+  0.72 

9.9926563 

•1-  3.5 

5     5    0.78 

5 

5 

284  39     2.9 

39  14.9 

152.89 

0.80 

9.9926662 

4.6 

5     1     4.86 

6 

1 

6 

285  40  12.4 

40  24.2 

152.89 

0.86 

9.9926785 

5.6 

4  57     8.95 

7 

7 

286  41  22.0 

41  33.7 

152.90 

-h  0.90 

9.9926930 

•1-  6.5 

4  53  13.04 

8 

8 

287  42  31.7 

42  43.2 

152.90 

0.91 

9.9927097 

7.3 

4  49  17.13 

9 

9 

288  43  41.4 

43  52.7 

152.90 

0.88 

9.9927284 

8.1 

4  45  21.22 

10 

10 

289  44  51.0 

45    2.2 

152.90 

+  0.82 

9.9927489 

-1-  6.9 

4  41  25.31 

11 

11 

290  46    0.5 

46  11.6 

152.89 

0.73 

9.9927711 

9.6 

4  37  29.40 

12 

1 

12 

291  47     9.8 

47  20.7 

152.88 

0.62 

9.9927949 

10.3 

4  33  33.49 

1 

13 

13 

292  48  18.8 

48  29.5 

152.86 

-f  0.50 

9.9928204 

+11.0 

4  29  37.58 

14 

14 

293  49  27.3 

49  37.8 

1.52.84 

0.37 

9.9928476 

11.7 

4  25  41.67 

>15 

1 

15 

294  50  35.3 

50  45.7 

152.82 

0.23 

9.9928764 

12.3 

4  21  45.76 

16 

16 

295  51  42.7 

51  53.0 

152.79 

+  0.09 

9.9929068 

•hi  3.0 

4  17  49.85 

17 

17 

296  52  49.4 

52  59.5 

152.70 

-  0.03 

9.9929390 

13.7 

4  13  53.93 

18 

18 

297  53  55.3 

54    5.2 

152.72 

0.15 

9.9929730 

14.4 

4    9  58.02 

19 

19 

298  55    0.2 

55  10.0 

152.68 

-0.23 

9.9933087 

+  15.2 

4     6    2.11 

20 

20 

299  56     4.1 

56  13.8 

152.64 

0.30 

9.9930462 

16.0 

4    2    6.20 

21 

21 

300  57     7.1 

57  16.7 

152.60 

0.34 

9.9930857 

16.9 

3  58  10.29 

22 

22 

301  58     9.1 

58  18.5 

152.50 

-  0.34 

9.9931275 

+17.9 

3  54  14.38 

23 

23 

302  59  10.0 

59  19.2 

152.52 

0.31 

9.9931716 

18.9 

3  50  18.47 

24 

24 

304     0     9.9 

0  19.0 

152.48 

0.26 

9.9932182 

19.9 

3  46  22.56 

25 

25 

305     1     8.7 

1   17.7 

152.43 

-  0.17 

9.9932673 

+21.0 

3  42  26.65 

26 

26 

306     2     6.4 

2  15.3 

1 .52.39 

-  0.07 

9.9933189 

22.0 

3  38  30.74 

27 

27 

307     3     3.1 

3  11.8 

152.34 

-h  0.04 

9.993^730 

23.1 

3  34  34.83 

.  28 

28 

•308     3  58.8 

4     7.3 

152.30 

-h  0.16 

9.9934297 

+24.1 

3  30  38.92 

29 

29 

309     4  53.5 

5     1.9 

152.26 

0.29 

9.9934890 

25.2 

3  26  43.01 

1  30 

30 

310     5  47.2 

5  55.5 

1 52.22 

0.41 

9.9935508 

26.2 

3  22  47.10 

31 

31 

311     6  40.0 

6  48.2 

152.18 

0.52 

9.9936152 

27.3 

3  18  51.19 

i  32 

32 

312    7  31.9 

7  39.9 

152.14 

-f  0.61 

9.9936820 

+28.3 

3  14  55.28 

1 

Non 

1 

the 

namben  in  colanm 
mean  equinox  of  Jai 

A  correspond 
Duary  0*.0. 

to  the  tro 

te  equinox  of  the  date;  in  oolni 

onV.to 

Diir.  for  1  Hour, 

—  9".8296. 
(Table  H.) 

IV. 


JANUARY,    1888. 


GBEEIN  WIOH  MEAN  TIME. 

• 

THK  MOON'S 

§ 

1 

1 

aXUIDIAMSTSB. 

HORIZONTAL  PABALLAZ. 

UPPER  TRANSIT. 

AGS. 

IToon. 

Hidnigfat. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diftfor 
1  Honr. 

Meridian  of 
Greenipricb. 

Difl:  for 
1  Hoar. 

Noon. 

1 

15  42.9 

15  46!6 

57  33.6 

+1.17 

57  47!2 

+1J0 

h      m 

14  25.2 

m 
9.23 

d 

17.7 

2 

15  50.1 

15  53.3 

57  59.9 

1.03 

58  11.8 

0.95 

15  18.1 

2.18 

18.7 

3 

15  56.3 

15  59.0 

58  22.8 

0.88 

58  32.9 

0.80 

16     9.8 

2.13 

19.7 

4 

16     1.5 

16    3.8 

58  42.1 

+0.78 

58  50.5 

+0.66 

17    0.6 

2.11 

20.7 

5 

16     5.9 

16    7.7 

58  58.0 

0.59 

59    4.6 

0.51 

17  51.1 

2.11 

21.7 

6 

16    9.2 

16  10.5 

59  10.3 

0.43 

59  15.0 

0.34 

18  42.1 

2.14 

22.7 

7 

16  11.4 

16  12.0 

59  18.5 

+0.24 

59  20.7 

+0.13 

19  34.3 

2.21 

23.7 

8 

16  12.3 

16  12.1 

59  21.6 

+0.01 

59  20.9 

-0.13 

20  28.2 

2.29 

24.7 

9 

16  11.4 

16  10.3 

59  18.5 

-0.28 

59  14.2 

0.44 

21  24.1 

2.36 

25.7 

1 

10 

16    8.6 

16    6.3 

59    7.9 

-0.61 

58  59.6 

-0.78 

22  21.5 

2.40 

1 

26.7 

11 

16    3.5 

16    0.1 

58  49.2 

0.95 

58  36.8 

1.11 

23  19.2 

2.39 

27.7 

12 

15  56.2 

15  51.8 

58  22.5 

1.27 

58     6.4 

1.41 

6 

28.7 

13 

15  47.0 

15  41.9 

57  48.8 

-1.52 

57  30.0 

-1.60 

0  15.8 

2.32 

0.1 

14 

15  36.6 

15  31.1 

57  10.4 

1.66 

56  50.3 

1.68 

1  10.2 

2.20 

1.1 

15 

15  25.6 

15  20.1 

56  30.0 

1.68 

56    9.9 

1.65 

2     1.5 

2.07 

2.1 

16 

15  14.8 

15    9.8 

55  50.5 

-1.58 

55  32.1 

-1.48 

2  49.7 

1.95 

3.1 

17 

15     5.1 

15    0.9 

55  14.9 

1.36 

54  59.5 

1.21 

3  35.2 

1.84 

4.1 

18 

14  57.2 

14  54.1 

54  45.9 

1.05 

54  34.4 

0.86 

4  18.6 

1.78 

5.1 

19 

14  51.6 

14  49.8 

54  25.2 

-0.66 

54  18.5 

-0.45 

5    0.7 

1.74 

6.1 

20 

14  48.6 

14  48.2 

54  14.4 

-0.23 

54  12.9 

-0.02 

5  42.5 

1.75 

7.1 

21 

14  48.5 

14  49.6 

54  14.0 

+0.91 

54  17.9 

+0.43 

6  24.8 

1.78 

8.1 

22 

14  51.3 

14  53.8 

54  24.3 

+0.64 

54  33.3 

+0.85 

7    8.4 

1.85 

9.1 

23 

14  56.9 

15    0.6 

54  44.7 

1.04 

54  58.3 

1.22 

7  53.9 

1.95 

10.1 

24 

15    4.8 

15    9.6 

55  13.9 

1.38 

55  31.3 

1.51 

8  41.9 

9.06 

11.1 

25 

15  14.7 

15  20.1 

55  50.2 

+1.62 

56  10.1 

+1.70 

9  32.5 

2.16 

12.1 

26 

15  25.8 

15  31.5 

56  80.9 

1.75 

56  52.0 

1.76 

10  25.5 

2.95 

18.1 

27 

15  37.3 

15  42.9 

57  13.1 

1.74 

57  33.7 

1.68 

11  20.1 

9.99 

14.1 

28 

15  48.3 

15  53  4 

57  53.5 

+1.60 

58  12.1 

+1.48 

12  15.2 

9.30 

15.1 

29 

15  58.0 

16    2.1 

58  29.1 

1.34 

58  44.3 

1.18 

13  10.0 

9.96 

16.1 

30 

16     5.7 

16    8.7 

58  57.5 

1.00 

59    8.4 

0.81 

14    3.7 

2.91 

17.1 

31 

16  11.0 

16  12.7 

59  16.9 

0.62 

59  23.2 

0.43 

14  56.3 

9.17 

18.1 

32 

16  18.8 

16  14.4 

59  27.3 

+0.25 

59  29.2 

+0.08 

15  48.0 

9.14 

19.1 

JANUARY,    1888. 


V. 


GBEENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

23 

24 


Bight  Ascension. 


DifCfor 
1  Minute. 


Declination. 


Difllfor 
1  Minute. 


SUNDAY  1. 


b      D1       s 

8  36  24.70 
8  38  44.48 
8  41  4.19 
8  43  23.84 
8  45  43.42 
8  48  2.93 
8  50  22.36 
8  52  41.71 
8  55  0.99 
8  57  20.19 

8  59  39.31 

9  1  .58.34 
9  4  17.28 
9  6  36.13 
9  8  54.89 
9  M  13.56 
9  13  32.13 
9  15  50.61 
9  18  8.99 
9  20  27.27 
9  22  45.45 
9  25  3.5;^ 
9  27  21.51 
9  29  39.38 


8 
3.3309 
Q.3S91 
2.3380 
3.3369 
3.3257 
3.334f< 
9.3333 
9.3319 
3.3906 
3.3193 
3.3179 
3.3164 
3.3149 
3.3134 
3.31 19 
3.3103 
3.3088 
3.3073 
3.3055 
3.3038 
3.3093 
3.3005 
3.3987 
3.3970 


N. 


N. 


8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 


19  5.9 
13  35.7 
59.0 
15.9 
56  26.3 
50  30.3 
27.9 
19.1 
4.0 
42.7 
15.1 
41.3 
1.4 
15.4 

52  23.2 

45  24.9 
38  20.6 
31  10.4 
23  54.3 
16  32.3 

9    4.4 
1  30.8 

53  51.4 

46  6.3 


7 
2 


44 
38 
32 
25 
19 
12 
6 
59 


MONDAY  2. 


9  31 
9  34 
9  36 
9  38 
9  41 
9  43 
9  45 
9  47 
9  50 
9  52 
9  54 
9  57 
9  59 


10 
10 
10 
10 
10 


1 
3 
0 

8 
10 


10  12 
10  15 


10 
10 


17 
19 


10  22 
10  24 
10  26 


.57.15 
14.81 
32.36 
49.81 

7.15 
24.37 
41.48 
58.48 
15.37 
32.15 
48.82 

5.37 
21.81 
38.14 
54.35 
10.45 
26.44 
42.32 
.58.08 
13.73 
29.27 
44.70 

0.02 
15.23 
30.33 


3.9959 

3.9934 

3.9917 

9.9809 

9.9880 

9.9861 

9.9849 

9.9894 

9.9806 

9.9787 

9.3768 

8.9749 

9.3731 

3.3713 

9.3683 

9.9674 

9.9656 

9.9637 

9.9618 

9.9599 

9.9581 

9.9563 

9.9544 

9i)596 

8.9507 


N. 


N. 


5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 


38 
30 
22 
14 
5 
57 
49 


15.6 
19.3 
17.4 
10.0 
57.2 
39.0 
15.4 
40  46.5 
32  12.4 
33.0 
48.5 
59.0 
4.4 
4.8 
0.3 
50.9 
20  36.6 
11  17.6 
53.9 
25.5 
52.5 
1.5.0 
23  33.0 
13  46.6 
3  55.8 


23 

14 

5 

57 

48 
39 
29 


1 
52 
42 

a3 


5.449 
5.657 
5.665 
5.779 
5.880 
5.987 
6.093 
6.199 
6.303 
6.407 
6.511 
6.614 
6.716 
6.819 
6.931 
7.099 
7.191 
7.919 
7.318 
7.416 
7.519 
7.608 
7.704 
7.796 


Hoar. 


Right  Ascension. 


Diftfor 
1  Minute. 


7.899 

7.985 

8.077 

6.168 

8.958 

8.348 

8.437 

&595 

&613 

8.699 

8.783 

8.867 

8.951 

9.034 

9.116 

9.197 

9.977 

9.356 

9.434 

9.519 

9J>68 

9.663 

9.737 

9.810 

9.889  I 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

i 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Declination. 


Diftfor 
1  Minute. 


TUESDAY  3. 


h  m 
10  26 
10  28 
10  31 
10  33 
10  35 
10  37 
10  39 
10  42 
10  44 
10  46 
10  48 
10  51 
10  53 
10  .55 
10  57 


11 
11 
11 
11 
11 
11 
11 
11 
11 


0 

2 

4 

6 

8 

11 

13 

15 

17 


30.33 
45.32 

0.20 
14.98 
29.65 
44.21 
58.67 
13.03 
27.29 
41.44 
55.50 

9.46 
23.32 
37.09 
50.76 

4.34 
17.83 
31.24 
44.56 
57.80 
10.95 
24.02 
37.01 
49.92 


8 

9.9507 
9.9489 
9.9479 
9.9454 
9.9436 
3.3418 
9.9401 
9.9385 
9.9368 
9.9351 
9.9335 
9.9318 
9.9309 
9.9987 
9.9971 
9.^56 
9.9949 
9.9997 
9.9913 
9.9199 
9.9185 
9J9179 
9.9158 
9.9146 


N.12 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 

N.  7 


55.8 

0.7 

1.3 

57.7 

50.0 

13  38.3 

3  22.6 

2.9 

39.3 

11.9 

40.7 

5.8 

27.2 

4.5.0 

59.4 

10.3 

17.8 

21.9 

22.8 

20.5 

15.1 

6.5 

10  54.9 

59  40.4 


3 
54 
44 
33 
23 


53 
42 
:i2 
21 
11 

0 
49 
38 
28 
17 

6 
55 
44 
33 
22 


WEDNESDAY  4. 


11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
II 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 


20 
22 
24 

26 
28 
31 
33 
35 

a7 

39 

42 

44 

46 

48 

50 

53 

55 

57 

59 

1 

4 

6 

8 

10 

12 


2.76 
15.52 
28.21 
40.84 
53.40 

5.90 
18.34 
30.72 
43.04 
55.30 

7.51 
19.68 
31.80 
43.88 
55.91 

7.90 
19.86 
31.78 
4.3.67 
55.53 

7.37 
19.19 
30.99 
42.77 
54.54 


9.9133 

9.9191 

9J9110 

9.9090 

9.9088 

9.9078 

9.9068 

9.3058 

9.9048 

9.3039 

9.9031 

9.9094 

9.9017 

9.9009 

9.9009 

9.1996 

9.1990 

9.1984 

9.1979 

9.1075 

9.1979 

9.1968 

9.1965 

9.1963 

9.1961 


N.  7 

7 
7 

7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 

In.  3 


2 
51 
39 
28 
16 

4 
53 
41 


48  23.0 
37  2.8 
25  39.8 
14  14.1 
45.8 
14.9 
41.6 
5.8 
27.6 
47.1 
4.4 
19.5 
29  32.5 
17  43.4 
5  52.4 
53  59.5 
4.7 
8.2 
10.0 
10.1 
8.6 
5.6  ! 
1.2 
17  55.5 
5  48.5 


42 
30 
18 
6 
54 
42 
30 


9.889 
9JK>4 
10.095 
10.094 
10.169 
10.398 
10.395 
10.361 
10.435 
10.488 
10.551 
10.613 
10.673 
10.739 
10.789 
10.846 
10.903 
10.058 
11.011 
11.064 
11.117 
11.168 
11.917 
11.906 


11.313 
11.360 
11.406  I 
11.450 
11.493 

iijsai 

11.576  I 

11.617  I 

11.656 

11.693 

11.730  ' 

11.766  ' 

11.801 

11.834 

11.866 

11.807 

11.997 

11.956 

11.964 

19.013 

19.038 

19.069 

I9J»4 

19.106 

19.197 


yi. 


JANUAEY,    1888. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Aaoenoion. 


1  Mi^Stll    ^^^^^on. 


^ 


Diff.  for 
iMinntoJ 


Hour. 


0 
1 

3 
4 
5 

6 
7 
8 
9 
10 

n 

12 
J3 
14 
15 
16 
17 
18 
19 
20 
21 
23 
23 
24 


I 


THUESDAY  5. 


h     ni      s 

B 

0 

12  IQ  54.54 

9.1961 

1 

12  15    6.30 

9.]fiS0 

2 

la   17  18.05 

9.1058 

3 

12  19  29.79 

9.1957 

4 

12  21  41.53 

2.1957 

5 

12  23  53.27 

9.1957 

6 

12  26    5.02 

9.1958 

7 

1-2  28  16.77 

9.1959 

8 

12  30  28.53 

9.1961 

9 

12  32  40.31 

9.1964 

10 

12  34  .52.10 

9.1967 

11 

12  37    3.91 

9.1971 

12 

12  39  15.75 

9.1975 

13 

12  41  27.61 

9.1979 

14 

12  \3  39.50 

9.1983 

15 

12  45  51.41 

9.1988 

16 

12  48    'S^^ 

9.1995 

17 

12  50  15.35 

9.9009 

18 

12  52  27.38 

9.9009 

19 

12  54  39.46 

9.9017 

20 

12  56  51.58 

9.9094 

21 

'    12  59    3.75 

9.9039 

22 

13    1  15.97 

9.9049 

23 

1    13    3  28.25 

9.9099 

|N.  3 
I  2 
2 
2 
2 
2 
1 
1 
I 
1 
1 
0 
0 
0 
0 
N.  0 
fc».  0 
0 
0 
0 
0 
1 
1 
S.  1 


FRIDAY  6. 


13 
13 
13 


5 
7 

10 


13  12 
13  14 
13  16 
13  18 
13  21 
13  23 
13  25 
13  27 
13  30 
13  32 
13  34 
13  36 
13  38 
13  41 
13  43 
13  45 
13  47 
13  50 
13  52 
13  54 
13  56 
13  59 


40.59 
52.99 

5.46 
17.99 
30.59 
43.27 
56.03 

8.87 
21.79 
34.79 
47.88 

1.07 
14.35 
27.73 
41.21 
54.80 

8.49 
22.29 
36.20 
50.23 

4.38 
18.64 
33.03 
47.54 

2.18 


9.9009 
9.9079 
9.9083 
9.9094 
9.9107 
9.9190 
9.9133 
9.9147 
9.9160 
9.9174 
9.9190 
9.9906 
9.9999 
9.9939 
9.9S56 
9.9973 
S.9991 
9.9300 
9.9398 
9.9948 
9.3367 
9.9S87 
9.9408 
9.9^ 
9.9451 


,s. 


1 

2 
2 
2 
2 
2 
3 
3 


3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 


48.5 

40.2  = 
30.7  1 
20.1  I 
8.5. 
55.9; 

52  42.5  ! 

40  28.2  I 
13.1 
57.4 
41.1 
24.2 
6.8 
49.0 
30.8 
12.4 
6.2 
25.0 
43.8 
2.6 
21.4 
40.! 
58.6 
16.7 


5 
53 
41 

29 

17 

4 


28 
15 

3 
51 
39 
26 
14 

2 
10 
22 
34 
47 
59 
11 
23 
36 


48 

0 
13 
25 
37 
49 

2 
14 
3  26 
3  38 
50 

3 
15 
27 
39 
51 

3 
15 
27 
39 
51 

3 
15 
27 


S.  6  38 


34.4 
51.7 

8.6 
24.9 
40.5 
55.5 

9.7 
2:3.0 
35.4 
46.8 
.57.2 

6.4 
14.4 
21.1 
26.4 
30.4 
32.9 
:}3.8 
33.0 
30.5 
26.3 
20.2 
12.1 

2.0 
49.9 


19.197 
19.148 
19.167 
19.185 
19.909 
19.917 
19.931 
19.945 
19.957 
19.967 
12.977 
19.986 
19.993 
19.300 
19.305 
19.309 
19.319 
19.313 
19.313 
19.313 
19.319 
19.310 
19.305 
19.999 


Right  Ascension. 


DifCfor 
1  Minute. 


19.999 
19.985 
19:977 
19.966 
19.955 
19.943 
19J999 
19.914 
19.198 
19.189 
19.163 
19.143 
19.199 
19.100 
19.077 
19.054 
19.098 
19.001 
11.973 
11.944 
11.914 
11.889 
11.849 
11.815 
11.780 


Declination. 


Diffifor  I 
1  Minute.* 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  7. 


h 

13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


m 
59 
1 
3 
5 
8 
10 


2.18 
16.95 
31.86 
46.90 
2.08 
17.40 
12  32.86 
14  48.47 
17  4.23 
19  20.13 
21  36.18 
52.39 
8.76 
28  25.28 
30  41.96 
32  .58.81 
35  15.82 
37  32.99 
39  50.33 
42  7.84 
44  25.52  ! 
46  43.37 
49  1.39 
51  19.59 


23 
26 


8 

9.9451 
9.9473 
9.9496 
9.9518 
9.9541 
9.9565 
9.9589 
9.9614 
9.9638 
9.9663 
9.9689 
9.9715 
9.9741 
9.9767 
9.9704 
9.9891 
9.9848 
9.9876 
9.9904 
9.9939 
9.9961 
9.9990 
9.3019 
9.3048 


o 

S.  6 

6 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

S.10 


38  49.9 


50  35.6 
2  19.1 
0.3 
39.1 
15.5 
49.3 
20.5 
49.1 
15.0 
38.0 
58.1 
15.3 
29.4 
40.4 
48.3 
52.9 
54.2 
52.1 
46.5 
25  37.4 
36  24.6 
47  8.1 
57  47.9 


14 
25 
37 
48 

0 
11 
23 
34 
45 
57 

8 
19 
30 
41 
52 

3 
14 


SUNDAY  8. 


14  53 
14  55 

14  58 

15  0 


15 
15 
15 
15 
15 
15 


2 

5 

7 

9 

12 

14 


15  16 
15  19 
15  21 
15  23 
15  26 
15  28 
15  30 
15  33 
15  35 
15  38 
15  40 
15  42 
15  45 
15  47 
15  49 


37.96 

Qjxm 

S.1 

56.51 

9.3107 

15.24 

9.3136 

34.14 

9.3165 

53.22 

9.3196 

12.49 

9.3997 

31.94 

9.3957 

51.57 

9.3987 

11.139 

9.3318 

31.39 

9.3346 

51.57 

9.3379 

11.94 

9.3410 

32.49 

9.3441 

513.23 

9.3479 

14.15 

9.3509 

35.26 

9..1533 

56.55 

9.3564 

18.03 

9.3596 

39.70 

9.3697 

1.55 

9.3657 

23.59 

9.3688 

45.81 

9.3718 

8.21 

9.3740 

30.80 

9.3780 

53.57 

9.3810 

8.1 

11.780 
11.743 
11.706 
11.667 
11.627 
11.585 
11.542 
11.498 
11.454 
11.407 
11.359 
11.311 
11.961 
11.909 
11.157 
11.104 
11.049 
10.993 
10.036 
10.877 
10.817 
10.756 
10.604 
10.631 


1    8  23.8 

104W6 

1  18  55.8 

10.500 

1  29  23.8 

10.433 

1  39  47.8 

10.365 

1  50    7.6 

10.995 

2    0  23.2 

10.925 

2  10  34.6 

10.153 

2  20  41.6 

10.080 

2  30  44.2 

10.006 

2  40  42.3 

9.930 

2  50  35.8 

9.859 

3    0  24.6 

9.774 

3  10    8.7 

9.696 

3  19  48.1 

9.616 

3  29  22.6 

9.534 

3  138  52.2 

9.459 

3  48  16.8 

9.368 

3  57  36.3 

9.983 

4    6  50.7 

9.197 

4  15  59.9 

9.109 

4  25    3.8 

9.091 

4  34    2.4 

8J)39 

4  42  55.6 

8.641 

4  51  43.3 

8.749 

5    0  25.5 

8.657 

8 


JANUARY,    1888. 


vn. 


GBEENWIOH  MEAK  TIME. 


THE  HOOITB  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Aaoenaiim. 


DifCfor 
1  Minute. 


BeeUnailtoin. 


Diitfbr 
IHJnnteJ 


Hoar. 


Bight  Atoenrion. 


BUCfinr 
IMInnte. 


Beeliiuitftoii. 


Diftfiir 
llCiiinta. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  9. 


h  m 

15  49 
15  52 
15  54 
15  57 
15  59 


16 
16 
16 

16 
16 


1 
4 
6 
9 
11 


16  13 
16  16 
16  18 
16  21 
16  23 
16  25 
16  28 
16  30 
16  33 
16  35 
16  38 
16  40 
16  42 
16  45 


8 

8 

53.57 

9J810 

1&52 

9.3810 

39.65 

9.3870 

2.96 

9.3900 

26.45 

9.3030 

50.12 

9.3059 

13.96 

9.3988 

37.97 

9.4017 

2.16 

9.4040 

26.52 

9.4074 

51.05 

9.4109 

15.74 

9.4199 

40.60 

9.4157 

5.63 

9.4184 

30.81 

9.4910 

56.15 

9.4937 

21.65 

9.4963 

47.30 

9.4988 

13.11 

9.4314 

39.07 

9.4338 

5.17 

9.4389 

31.41 

9.4385 

57.79 

9.4408 

24^1 

9.4431 

S.15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 

S.17 


i     It 
0  25.5 

9    2.1 

17  33.0 

25  58.2 

34  17.6 

42  31.1 

50  38.7 

58  40.3 

6  35.9 

14  25.4 

8.7 

45.7 

16.4 

40.8 

58.8 

10.4 

15.5 

13.9 

5.7 

50.8 

33  29.2 

40    0.8 

46  25.6 

52  43.5 


22 

29 
37 
44 
51 
59 
6 
13 
20 
26 


TUESDAY  10. 


16  47 
16  50 
16  52 
16  55 
16  57 


17 
17 
17 
17 
17 
17 
17 


0 
2 
5 
7 
9 
12 
14 


17  17 
17  19 
17  22 
17  24 
17  27 
17  29 
17  32 
17  34 
17  37 
17  39 
17  42 
17  44 
17  47 


50.97 
17.76 
44.67 
11.71 
38.87 

6.14 
33.52 

1.01 
28.61 
56.31 
24.11 
52.00 
19.98 
48.04 
16.18 
44.40 
12.6J) 
41.04 

9.46 
37.94 

6.46 
35.03 

3.64 
32.29 

0.97 


9.4454 

9.4475 
9.4496 
9.4517 
9.4536 
9.4554 
9.4573 
9.4591 
9.4008 
9.4095 
9.4641 
9.4656 
9.4670 
9.4683 
9.4696 
9.4709 
9.4790 
9.473! 
9.4741 
9.4750 
9.4758 
9.4765 
9.4779 
9.4778 
9.4783 


S.17 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
S.19 


58  54.4 
4  58.3 
10  55.2 
16  45.1 
22  27.9 
28  3.5 
3:3  31.8 
38  52.9 
44  6.7 
13.2 
12.4 
4.1 
48.4 
25.2 
54.5 
16.3 
30.5 
37.1 
36.1 
27.4 
11.0 
47.0 
15.2 
35.7 
48.4 


49 
54 
59 
3 
8 
12 
17 
21 
25 
29 
33 
37 
40 
44 
47 
50 


6.657 
8J63 
8.468 
8.379 
8JI74 
8.176 
8.077 
7.977 
7.876 
7.773 
7.669 
7.564 
7.450 
7.953 
7.947 
7.139 
7.099 
6.918 
6.807 
0.696 
6.583 
6.470 
6.356 
6.940 


6.193 
6.007 
5.800 
5.779 
5.653 
5J>33 
5.419 
5.991 
5.169 
5.047 
4.994 
4.800 
4.676 
4.551 
4.496 
4JX)0 
4.173 
4.047 
3.919 
3.791 
3.663 
3.535 
3.406 
3.977 
3.147 


0 
1 

2 

3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  11. 


h    m 

17  47 
17  49 
17  51 
17  54 
17  56 
17  59 


18 
18 
18 
18 
18 
18 


1 
4 
6 
9 
11 
14 


18  16 
18  19 
18  21 
18  24 
18  26 
18  29 
18  31 
18  34 
18  36 
18  39 
18  41 
18  43 


0.97 
29.68 
58.41 
27.16 
5,5.92 
24.68 
53.44 
22.19 
50.94 
19.68 
48.40 
17.09 
45.74 
14.36 
42.94 
11.47 
39.94 

8.36 
36.71 

4.99 
33.20 

1.33 
29.37 
57.32 


8 

9.4783 
9.4787 
9.4790 
9.4799 
9.4793 
9.4793 
9.4799 
9.4799 
9.4791 
9.4788 
9.4784 
9.4779 
9.4773 
9.4767 
9.4759 
9.4750 
9.4741 
9.4731 
9.4719 
9.4707 
9.4685 
9.4681 
9.4666 
9.4660 


S.19 
19 
19 
19 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
S.20 


50  48.4 
.53  53.3 
56  50.4 
59  3J).7 
2  21.2 
54.8 
20.6 
38.5 
48.5 
50.7 
45.0 
31.4 
9.9 
20  40.5 

22  3.2 

23  18.1 

24  25.0 

25  24.0 

26  15.2 

26  58.5 

27  33i) 

28  1.5 
28  21.2 
28  33.1 


4 
7 
9 
11 
13 
15 
17 
19 


u 
8.147 

3.017 

9.887 

9.757 

9.696 

9.495 

9.364 

9.933 

9.109 

1.971 

1.830 

1.707 

1.578 

1.444 

1.313 

1.181 

1.049 

0.918 

0.787 

0.666 

0.695 

0.394 

0JI63 

0.133 


THUESDAY  12. 


18  46  25.17 

9.4633 

18  48  52.92 

9.4616 

18  51  20.56 

9.4597 

18  53  48.09 

9.4578 

18  56  15.50 

9.4558 

18  58  42.79 

9.4537 

19     1    9.94 

9.4514 

19    3  :36.96 

9.4499 

19    6    3.85 

9.4469 

19    8  30.59 

9.4444 

19  10  57.18 

9.4419 

19  13  23.62 

9.4393 

19  15  49.90 

9.4367 

19  18  16.02 

9.4339 

19  20  41.97 

9.4310 

19  23    7.74 

9.4980 

19  25  .33.-33 

9.4950 

19  27  58.74 

9.4919 

19  30  2:3.96 

9.4188 

19  32  48.99 

9.4156 

19  35  13.83 

9.4193 

19  37  38.47 

9.4089 

19  40    2.90 

9.4064 

19  42  27.12 

9.4019 

19  44  51.13 

9.9983 

S.20  28  37.2 

-0.003 

20  28  33.5 

+  0.197 

20  28  22.0 

0.957 

20  28    2.7 

0.386 

20  27  35.7 

0.514 

20  27    1.0 

0.643 

20  26  18.5 

0.771 

20  25  28.4 

0.899 

20  24  30.6 

1.096 

20  23  25.2 

1.153 

20  22  12.2 

1.960 

20  20  51.6 

1.406 

20  19  2:3.5 

1.531 

20  17  47.9 

1.656 

20  16    4.8 

1.781 

20  14  14.2 

1.905 

20  12  16.2 

S.098 

20  10  10.9 

9.150 

20    7  58.2 

9.979 

20    5  38.2 

9.393 

20    3  11.0 

9AIA 

20    0  36.5 

S.A35 

19  57  54.8 

9.754 

19  55  ao 

9.873 

S.  19  52  lai 

nan. 

vm. 


JANUARY,    1888. 


GEEEJSWICH  ^SEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AaoeniiiBL 


Diflllbr 
llfinato. 


IleeUnatioD. 


Difffor 
IHiniiteJ 


Hour. 


Eight  AacenaioD. 


BlfCfor 
1  Minute, 


DecUnAtloii. 


DiAibr 
1  Minute. 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

] 
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3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 

34 


FRIDAY  13. 


h  m 
19  44 
19  47 
19  49 
19  52 
19  54 
19  56 
19  59 


20 
^ 
20 
20 
20 
20 
20 
20 


1 

3 

6 

8 

11 

13 

15 

18 


20  20 
20  22 
20  25 
20  27 
20  29 
20  32 
20  34 
20  36 
20  38 


51.13 
14.92 
38.49 

1.84 
24.96 
47.84 
10.49 
32.90 
55.07 
16.99 
38.66 

0.08 
21.25 
42.16 

2.81 
23.19 
43.30 

3.15 
22.73 
42.03 

1.06 
19.81 
36.28 
56.47 


8 

9.3063 
9.3M7 
9.3910 
9.3879 
9.3833 
9.3794 
9.3755 
9.3715 
9.3674 
9.3639 
9J591 
9.3549 
9.3507 
9.3463 
9.3419 
9.3374 
9.3330 
9.3986 
9.3940 
9.3194 
9.3146 
9.3109 
9.3056 
9J008 


S.I9 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 

S.18 


i/ 


52  10. 1 
49  7.1 
45  57.1 
42  40.2 
3$)  16.4 
35  45.7 
32  8.2 
28  23.9 
24  32.9 
20  35.2 
16  30.9 

12  20.0 
8    2.6 

38.7 
8.5 
31.9 
49  49.0 
44  59.8 
4.5 
3.0 
55.4 
24  41.8 
19  22.3 

13  56.9 


3 
59 
54 


40 
35 
2il 


SATURDAY  14. 


20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


41  14.38 
43  32.00 
45  49.33 
48  6.38 
50  23.14 
52  39.60 
54  55.77 
57  11.65 
59  27.23 
1  42.52 
3  57.51 
6  12.20 
8  26.60 
10  40.70 
12  54.50 
15  8.00 
17  21.20 
19  34.10 
21  46.70 
23  .'X^.OO 
26  11.00 
28  22.71 
30  34.12 
32  4.5.22 
34  56.02 


9.9961 
9.9913 
9JI885 
9.9817 
9.9766 
9.9710 
9.9671 
9.96» 
9.9579 
9.9593 
9.9473 
9.9494 
9.9375 
9.9395 
9.^75 
9.S»5 
9.9175 
9.9195 
9.9075 
9.9095 
9.1976 
9.1096 
9.1876 
9.1895 
0.1775 


S.18 
18 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
15 

a  15 


8  25.7 

2  48.7 

5.9 
17.5 
23.5 
219 
18.9 

8.5 
52.7 
31.6 

5.3 
33.8 
57.2 
15.6 
2<).0 
37.4 
41.0 
20  39.8 
13  33.8 
2:3.1 

7.8 
48.0 
23.8 
55.1 


57 
51 
45 
39 
33 
27 
20 
14 
8 
1 
54 
48 
41 
34 
27 


6 
59 
51 
44 
36 


29  22.0 


u 
9.001 

3.108 

3.994 

3.339 

3.454 

3.568 

3US89 

3.794 

3.906 

4.017 

4.197 

4.936 

4.344 

4.451 

4.557 

4.669 

4.767 

4.671 

4.074 

5.076 

6.177 

5.976 

5.374 

6.471 


5.568 

5.665 
5.760 
5.854 
5.947 
6.038 
6.198 
6.918 
6.307 
6.305 
6.489 
6.567 
6.653 
6.735 
6.818 
6.900 
6.080 
7.060 
7.130 
7.917 
7J293 
7J67 
7.441 

7.587 


0 
1 
2 

3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

20 

21 

22 

23 

24 


SUXDAY   15. 


b    m 

21  34 
21  :)7 
21  39 
21  41 
21  43 
21  45 
21  47 
21  50 
21  52 
21  54 
21  56 

21  58 

22  0 


22 
22 
22 
22 


2 

4 
7 

9 


22  II 
22  13 
22  15 
22  17 
22  19 
22  21 
22  23 


56.02 
6.52 
16.73 
2().64 
36.25 
45.57 
54.59 
3.32 
11.75 
19.89 
27.74 
35.30 
42.57 
49.55 
56.25 
2.66 
8.79 
14.64 
20.21 
25.50 
30.51 
35.25 
39.71 
43.91 


B 

9.1775 
9.1796 
9.16n 
9.1697 
9.1577 
9.1598 
9.1479 
9.1430 
91381 
9.1339 
9.1984 
9.1936 
9.1188 
9.1140 
9.1009 
9.1045 
9.0906 
9.0059 
90)905 
9.0658 
90)819 
9.0767 
9.0799 
94)677 


S.15 

15 
15 
15 
14 
14 
14 
14 
14 
14 
J4 
14 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
S.12 


22.0 
44.6 

3.0 
17.2 
27.3 
a3.3 
35.4 
a3.5 
27.7 
18.1 

4.7 
47.7 
27.1 

2.9 

a5.i 

3.9 
29.3 
51.4 
10.2 
53  25.8 
44  38.2 
35  47.5 
26  53.8 
17  57.1 


29 
21 
14 

6 
58 
50 
42 
34 
26 
18 
10 

1 
53 
45 
36 
28 
19 
10 

2 


MONDAY  16. 


22  25 
22  27 
22  29 
22  31 
22  34 
22  36 
22  38 
22  40 
22  42 
22  44 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 


2 

4 
6 

8 
10 


23  12 
23  14 


47.84 

51.50 

54.89 

58.02 

0.88 

3.49 

5.84 

7.94 

9.79 

11.38 

12.73 

13.83 

14.69 

15.31 

15.69 

15.84 

15.75 

15.44 

14.90 

14.13 

13.15 

11.95 

10.53 

8.90 

7.05 


9.0639 
9.0587 
90)543 
90M99 
9.0456 
9.0413 
9.0371 
9.0390 
9.0987 
9.0945 
9.0304 
9.0163 
9.0193 
9.0083 
9.0044 
9.0005 
1.0067 
1J)099 
1.0891 
1.0854 
1.0818 
1.9789 
1.9746 
1.9710 
1.9675 


8 

59 
50 
41 
32 
2;3 
14 
4 


S.12 

11 

11 

11 

11 

11 

II 

11 

10  55 

10  45 

10  36 

10  27 

10  17 

10  8 

9  .58 

9  48 

9  J)9 

9  2J) 

9  19 

9  9 

9  0 

8  50 

8  40 

8  30 

8.  8  20 


57.5 
55.0 
49.6 
41.5 
30.7 
17.2 

1.2 
42.6 
21.5 
.58.0 
32.1 

3.8 
a3.2 

0.4 
25.5 
48.4 

9.2 
28.0 
44.9 
59.8 
12.9 
24.1 
,33.5 
41.2 
47.2 


7.687 
7.668 
7.798 
7.796 
7.866 
7.939 
7.908 
8.064 
&I98 
&109 
8.963 
8.313 
8.373 
8.433 
6.409 
8.548 
8.604 
8.659 
8.713 
8.767 
8.810 
8.870 
8.090 
8.069 


0.018 
0.066 
0.119 
0.167 
0.909 
0.946 
0.989 
9.331 
0.379 
9.419 
9.469 
9.401 
9.5S8 
0.564 
0.600 
0.636 
0.670 
0.703 
0.736 
9.767 
9.7S6 
9.898 
0.857 
0.886 
0.014 
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JANUARY,    1888. 


IX. 


GBEEDl  WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

1 

Right  AscenaiOD. 

Diff.  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

Hour. 

Bight  Asoenaion. 

Difllfor 
1  Minute. 

Declination. 

Dittfor 
1  Minute. 

Tcr 

ESDA 

Y  17. 

THURSDAY  19. 

1 

I 

h     m      B 

8 

0        /          n 

// 

h     ni      s 

s 

0        1          n 

n 

0 

23  14    7.05 

1.9675 

S.  8  20  47.2 

9.914 

0 

0  45  31.63 

1.8619 

S.  0    6  44.4 

10.490 

1 

23  IG    5.00 

1.9641 

8  10  51.5 

9.941 

1 

0  47  23.32 

1.8611 

N.  0    3  40.7 

10.416 

2 

23  18    2.75 

1.9607 

8    0  54.3 

9.966 

2 

0  49  14.96 

1.8609 

0  14    5.5 

10.410 

!     3 

23  20    0.29 

1.9573 

7  50  55.6 

9.991 

3 

0  51     6.55 

1.8595 

0  24  29.9 

10.403 

,     4 

23  21  57.63 

1.9541 

7  40  55.4 

10.016' 

4 

0  52  58.10 

1.8588 

0  34  53.9 

10.397 

5 

23  23  54.78 

1.9509 

7  30  53.7 

10.040 

5 

0  54  49.61 

1.8589 

0  45  17.5 

10.390 

6 

23  25  51.74 

J. 9477 

7  20  50.6 

10.063 

6 

0  56  41.08 

1.8576 

0  55  40.7 

10.389 

7 

23  27  48.51 

1.9446 

7  10  46.1 

10.086 

7 

0  58  32.52 

1.8571 

1    6    3.4 

10.374 

i     8 

23  29  45.09 

1.9414 

7    0  40.3 

10.107 

8 

1     0  23.93 

1.8567 

1  16  25.6 

10.366 

1     9 

23  31  41.48 

1.9384 

6  50  a3.3 

10.198 

9 

1     2  15.32 

1.8563 

1  26  47.3 

10.357 

10 

23  *^  37.70 

1.9355 

6  40  25.0 

10.148 

10 

J     4    6.&J 

1.8559 

1  .37    8.5 

10.348 

11 

23  35  33.74 

1.93S5 

6  .30  15.5 

10.167 

11 

1     5  58.03 

1.85n5 

1  47  29.1 

10.338   1 

12 

23  37  29.60 

1.9S96 

6  20    4.9 

10.186 

12 

1     7  49.35 

1.8553 

1  57  49.1 

10.398 

13 

23  39  25.29 

1.9S68 

6    9  53.2 

10.904 

13 

1     9  40.66 

1.8559 

2    8    8.4 

10.316 

14 

23  41  20.82 

1.9941 

5  59  40.5 

10.991 

14 

1  11  31.97 

1.8551 

2  18  27.0 

10.303 

15 

23  43  16.18 

1.9914 

5  49  26.7 

10.937 

15 

1  13  23.27 

1.8550 

2  28  44.8 

10.991 

16 

2:3  45  11.38 

1.9187 

5  lid  12.0 

10.953 

16 

1  15  14.57 

1.8550 

2  39     1.9 

10.978 

17 

OrS  47    6.42 

1.9160 

5  28  56.3 

10.969 

17 

1  17    5.87 

1.8550 

2  49  18.2 

10.964 

18 

23  49     1.30 

1.9134 

5  18  39.7 

10.983 

18 

1  18  57.17 

1.8551 

2  59  33.6 

10.950   , 

19 

23  50  56.0:3 

1.9109 

5    8  22.3 

10.997 

19 

1  20  48.48 

].85.'Sfi 

3    9  48.2 

10.936 

20 

23  52  5Q.61 

1.9085 

4  58    4.1 

10.310 

20 

1  22  39.80 

1.85.% 

3  20    2.0 

10.999 

21 

23  54  45.05 

1.9061 

4  47  45.1 

10.399 

21 

1  24  31.14 

1.8558 

3  30  14.8 

10.906   < 

22 

23  56  39.34 

1J037 

4  37  25.4 

10.333 

22 

1  26  22.50 

1.8561 

3  40  26.7 

10.190 

23  1 

23  58  33.49 
WEE 

1.9014 

>NESD 

S.  4  27    5.1 
AY  18. 

10.344 

23 

1  28  13.87 
Fl 

1.8564 

ilDA^ 

N.  3  50  37.6 
20. 

10.173 

1 

0 

0    0  27.51 

1.8999 

S.  4  16  44.1 

lOJSM 

0 

1  30    5.26 

1.6567 

N.  4    0  47.4 

10.155 

1 

0    2  21.40 

1.8070 

4    0  22.5 

10.365 

1 

1  31  56.68 

f.8579 

4  10  56.2 

10.138 

2 

0    4  15.15 

1.8048 

3  56    0.3 

10.374 

2 

1  2S  48.13 

l.d578 

4  21     3.9 

10.190 

3 

0    6    8.77 

1.8097 

3  45  37.6 

10J83 

3 

1  35  39.612 

l.R5a5 

4  31  10.6 

10.109 

4 

0    8    2.27 

1.8907 

3  35  14.4 

10.391 

4 

1  37  31.15 

1.8509 

4  41  16.1 

J0.089 

5 

0    9  55.66 

1.8888 

3  24  50.7 

10.398 

5 

1  39  22.72 

1.8599 

4  51  20.4 

*  10.061 

6 

0  11  48.93 

1.8869 

3  14  26.6 

10.404 

6 

1  41  14.33 

1.8606 

5    1  23.4 

10.040 

7 

0  13  42.08 

1.8850 

3    4    2.2 

10.410 

7 

1  43    5.99 

1.8614 

5  11  25.2 

10.019 

i    8 

0  15  35.13 

1.R839 

2  53  37.4 

10.416 

8 

1  44  57.70 

1.8699 

5  21  2.5.7 

9.997 

9 

0  17  28.07 

1.8814 

2  43  12.3 

10.490 

9 

1  46  49.46 

1.8639 

5  31  24.9 

9.976 

;  10 

0  19  20.90 

1.8797 

2  32  47.0 

10.494 

10 

1  48  41.28 

1.8649 

5  41  22.8 

9.954 

n 

0  21   13.64 

1.8781 

2  22  21.4 

10.498 

11 

1  .50  33.16 

1.8659 

5  51   19.4 

9.0CU 

12 

0  23    6.28 

1.8765 

2  11  55.6 

10.431 

12 

1  52  25.10 

1.8669 

6     1   14.6 

9.908 

13 

0  24  58.82 

1.8749 

2     1  29.7 

10.433 

13 

1  54  17.11 

1.8674 

6  11     8.3 

9.883 

1   14 

0  26  51.27 

1.8735 

1  51     3.7 

10.435 

14 

1  56    9.19 

1.8686 

6  21     0.5 

9.856 

15 

0  28  43.64 

1.8799 

1  40  37.5 

10.437 

15 

1  58     1.34 

1.8698 

6  30  51.3 

9.833 

,   16 

0  30  35.93 

1.8708 

1  30  11.3 

10.437 

16 

1  59  .53.57 

1.8711 

6  40  40.5 

9.807 

17 

0  32  28.14 

1.8695 

1  19  4.5.1 

10.436 

17 

2     1  45.88 

1.8794 

6  50  28.1 

9.780 

18 

0  34  20.27 

1.8689 

1     9  19.0 

10.435 

18 

2    3  38.26 

1.8737 

7    0  14.1 

9.753 

19 

0  36  12.32 

1.8670 

0  58  52.9 

10.434 

19 

2    5  30.73 

1.8759 

7    9  58.5 

9.796 

20 

0  38    4.31 

1.8859 

0  48  26.9 

10.433 

20 

2    7  23.29 

1.8767 

7  19  41.2 

9.698 

21 

0  39  56.23 

1.8648 

0  38     1.0 

10.431 

21 

2    9  15.94 

1.8783 

7  29  22.2 

9.669 

22 

0  41  48.09 

1.8638 

0  27  35.2 

10.498 

22 

2  11     8.69 

1.8800 

7  39     1.5 

9.641 

23 

0  43  39.89 

1.8698 

0  17    9.7 

10.494 

23 

2  13     1.54 

1.8816 

7  48  39.1 

9UI19 

,  ^L 

0  45  31.63 

1.8619 

S.  0    6  44.4 

10.490 

24 

2  14  54.48 

1.8833 

N.  7  58  14.9 

9.969 

X. 
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GEEENWICH 

MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Bi^ht  Afloenaion. 

1 

DifiCfor 
IMioate. 

DecliQatioQ. 

Difilfor 
1  Minute. 

Hour. 

Right  AacenaioD. 

1 

Diff.for 
1  Minute. 

• 

Declination. 

Diffi  for 
1  Minute. 

1 

1 

1 

SA'J 

'URDA 

lY  21. 

MONDAY  23. 

1 

' 

h     m      8 

n 

O         /          u 

II 

h     in      8 

8 

o         /         :i 

// 

0 

2  14  54.48 

LHKKi 

N.  7  58  14.9 

9.589 

0 

3  48  10.23 

9.0189 

N.14  51  59.8 

7.417   j 

1 

2  16  47.53 

1.8851 

8    7  48.9 

9J)51 

1 

3  50  11.47 

9.0996 

14  59  23.0 

7.355 

2 

2  18  40.69 

1.6868 

8  17  21.0 

9.519 

2 

3  52  12.94 

9.0964 

15    6  42.4 

7.993   ' 

3 

2  20  33.95 

1.8887 

8  26  51.2 

9.486 

3 

3  54  14.64 

9.0309 

15  13  58.1 

7.930   1 

4 

2  22  27.33 

1.8907 

8  36  19.4 

9.453 

4 

3  56  16.56 

9.0340 

15  21   10.0 

7.167 

5 

2  24  20.83 

1.8996 

8  45  45.6 

9.490 

5 

3  58  ie.72 

9.0379 

15  US  18.1 

7.103 

6 

2  26  14.44 

1.8946 

8  55    9.8 

9.387 

6 

4     0  21.11 

9.0418 

15  35  22.4 

7.038 

7 

2  28    8.18 

1.8967 

9    4  32.0 

9.353 

7 

4    2  23.73 

9.0457 

15  42  22.7 

6.973 

8 

2  30    2.04 

1.8968 

9  13  52.1 

9.318 

8 

4    4  2(J.59 

9.0497 

15  49  19.1 

6.907   , 

it 

2  31  56.03 

1.9009 

9  23  10.2 

9.983 

9 

4    6  29.69 

9.0536 

15  56  11.5 

6.839 

10 

2  33  50.15 

1.9039 

9  32  26.1 

9.947 

10 

4    8  a3.02 

9.0575 

16    2  59.8 

6.77  J 

11 

2  35  44.41 

1.90M 

9  41  39.8 

9.910 

11 

4  10  36.59 

9.0615 

16    9  44.0 

6.709 

12 

2  37  38.80 

1.9077 

9  50  51.3 

0.179 

12 

4  12  40.40 

9.0655 

16  16  24.1 

6.633 

13 

2  39  33.a3 

1.9100 

10    0    0.5 

9.135 

13 

4  14  44.45 

9.0696 

16  23    0.0 

6.563 

14 

2  41  28.00 

1.9134 

10    9    7.5 

9.097 

14 

4  16  48.75 

9.0737 

16  29  31.7 

6.499 

15 

2  43  22.82 

1.9149 

10  18  12.2 

9.058 

15 

4  18  5.3.29 

9.0777 

16  35  59.1 

6.491 

}6 

2  45  17.79 

].9174 

10  27  14.5 

9.018 

16 

4  20  58.07 

9.0817 

16  42  22.2 

6.349 

17 

2  47  12.91 

1.9199 

10  36  14.4 

8.978 

17 

4  23    3.10 

9.0858 

}6  48  41.0 

6.977 

18 

2  49    8.18 

1.9995 

10  45  11.9 

8.937 

18 

4  25    8.37 

9.0899 

16  54  55.4 

6.903  ■ 

19 

2  51    3.61 

1.9953 

10  54    6.9 

8.896 

19 

4  27  13.89 

9.0941 

17     1     5.3 

6.198  ' 

20 

2  52  59.20 

1.9978 

1 1    2  59.4 

8.854 

20 

4  29  19.66 

9.0983 

17    7  10.7 

6.053  ; 

21 

2  54  54.94 

1.9304 

11  11  49.4 

8.811 

21 

4  31  25.67 

3.1093 

17  13  11.6 

5.976 

22 

2  56  50.85 

1.9339 

1 1  20  36.8 

8.768 

22 

4  a3  31.93 

9.1065 

17  19    7.9 

5.899 

23 

2  58  46.93 

1.9361 

N.ll  29  21.6 
'  22. 

8.735 

23 

4  35  38.45 
TU 

9.1107 

ESDA 

N.17  24  59.5 
Y  24. 

5.899 

1 

0 

3    0  43.18 

1.9380  1 

N.ll  38    3.8 

8.681 

0 

4  37  45.22 

9.1149 

N.17  30  46.5 

5.744 

1 

3    2  39.60 

1.9418 

11  46  43.3 

8.635 

1 

4  39  52.24 

9.1191 

17  36  28.8 

5.665 

2 

3    4  36.20 

1.9447 

1 1  55  20.0 

8.589 

2 

4  41  59.51 

9.1339 

17  42    6.3 

5.585 

3 

3    6  32.97 

1.9477 

12    3  54.0 

8.543 

3 

4  44    7.02 

9.1973 

17  47  39.0 

5.504 

4 

3    8  29.92 

1.9507 

12  12  25.2 

8.496 

4 

4  46  14.78 

9.1315 

17  53    6.8 

5.493 

5 

3  10  27.05 

1.9538 

12  20  53.5 

8.448 

5 

4  48  22.80 

9.1357 

17  58  29.7 

5..341 

6 

3  12  24.37 

1.9569 

12  29  19.0 

8.400 

6 

4  50  31.07 

9.1399 

18    3  47.7 

5.958 

7 

3  14  21.88 

1.9600 

12  37  41.5 

8.351 

7 

4  52  39.59 

9.1441 

18    9    0.7 

5.174 

8 

3  16  19.57 

1.9631 

12  46     1.1 

8.309 

8 

4  54  48.36 

9.1489 

18  14     ^.A\ 

5.060 

9 

3  18  17.45 

1.9663 

12  54  17.7 

8.951 

9 

4  56  57.38 

9.1594 

18  19  11.4 

5.004 

10 

3  20  15.53 

1.9696 

13    2  31.2 

8.900 

10 

4  59    6.65 

9.1567 

18  24     9.1 

4.918 

11 

3  22  13.81 

1.9739 

13  10  41.7 

8.149 

11 

5     1  16.18 

9.1609 

18  29     1.6 

4.833 

12 

3  24  12.28 

1^)769 

13  18  49.1 

8.097 

12 

5    3  25.96 

9.1651 

18  a3  48.9 

4.744 

13 

3  26  10.95 

1.9796 

13  2()  53.4 

8.044 

13 

5    5  35.!  »9 

9.1699 

18  38  30.9 

4.656 

14 

3  28    9.83 

1.9831 

13  34  54.4 

7.990 

14 

5    7  46.27 

9.1733 

18  43    7.6 

4.567 

15 

3  30    8.92 

1.9865 

13  42  .52.2 

7.936 

15 

5    9  56.79 

9.1774 

18  47  39.0 

4.477 

16 

:     3  32    8.21 

1.9899 

13  50  46.7 

7.881 

16 

5  12    7.56 

9.1816 

18  52    4.9 

4.387 

17 

:     3  34    7.71 

1.9934 

13  58  37.9 

7.835 

17 

5  14  18.58 

9.1657 

18  56  2.5.4 

4.996 

18 

'     3  36    7.42 

1.9970 

14    6  25.7 

7.769 

18 

5  16  29.85 

3.1899 

19    0  40.4 

4.904 

19 

.     3  38    7.35 

9.0006 

14  14  10.1 

7.719 

19 

5  18  41.37 

9.1940 

19    4  49.9 

4.119 

20 

1     3  40    7.49 

9.0041 

14  21  51.1 

7.654 

20 

5  20  5;^.13 

9.1980 

19    8  53.8 

4.018 

21 

3  42    7.84 

9.0077 

14  29  28.(5 

7  596 

21 

5  23    5.13 

9.3090 

19  12  52.0 

3.994 

22 

3  44    8.41 

9.0114 

14  37    2.6 

7.537 

22 

5  25  17.37 

\     9.9061 

19  16  44.6 

3.899 

23 

3  46    9.21 

9.0153 

14  44  a3.0 

7,477 

23 

5  27  29.86 

9.9109 

19  20  31.5 

3.733 

34 

3  48  10.23 

9.0189 

N.14  51  59.8 

7.417 

24 

5  29  42.59 

9.9149 

N.19  24  12.6 

3.697 

12 
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GBBEKWIOH  MEAK  TIME. 

THE  MOCK'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoenaion. 

Difffor 
iHinnte. 

DeoUnatlon. 

Difffor 
llfinato, 

Hoar. 

Bight  AaoeiiBlon. 

Diftftir 
IHinate. 

DULfor 
IMinate. 

WEL 

^INESD 

AY  25. 

FBIDAY  27. 

h    m     8 

8 

O         f        IS 

// 

h    m      8 

8 

O          1         It 

// 

0 

5  29  42.59 

8.9149 

N.19  24  12.6 

3.637 

0 

7  19  54.55 

9.3586 

N.20  15  56.3 

ijm 

1 

5  31  55.56 

9.9181 

19  27  47.9 

3JM0 

1 

7  22  16.12 

9J)609 

20  14  12.3 

1.793 

2 

5  34    8.76 

9.9990 

19  31  17.4 

9U49 

2 

7  24  37.78 

9.3618 

20  12  21.1 

1.913 

3 

5  36  22.20 

9.9900 

19  34  41.0 

S.343 

3 

7  26  59.54 

9.3634 

20  10  22.7 

9.034 

4 

5  38  35.88 

9.9999 

19  37  58.6 

3.944 

4 

7  29  21.39 

9.3648 

20    8  17.0 

9.156 

5 

5  40  49.79 

9.9337 

19  41  10.3 

3.145 

5 

7  31  43.32 

9.3669 

20    6    4.1 

9.975 

6 

5  43    3.93 

9.9378 

19  44  16.0 

3.045 

6 

7  34    5.33 

9.3675 

20    3  44.0 

9.396 

7 

5  45  18.30 

9.9414 

19  47  15.7 

9.943 

7 

7  36  27.42 

9.3687 

20    1  16.6 

9.517 

8 

5  47  32.90 

9.9459 

19  50    9.2 

9.841 

8 

7  38  49.57 

9.3698 

19  58  42.0 

9.637  1 

9 

5  49  47.73 

9.9490 

19  52  56.6 

9.738 

9 

7  41  11.79 

9.3708 

19  56    0.2 

9.757 

10 

5  52    2.78 

9.9597 

19  55  37.8 

9.635 

10 

7  43  34.07 

9.3710 

19  53  11.1 

9.878 

11 

5  54  18.05 

9.9S)63 

19  58  12.8 

9.539 

11 

7  45  56.42 

9.3730 

19  50  14.8 

9.999 

12 

5  56  33.54 

9.9000 

20    0  41.6 

9.497 

12 

7  48  18.83 

9.3739 

19  47  1 1.2 

3.190 

13 

5  58  49.25 

9.9630 

20    3    4.1 

9J99 

13 

7  50  41.29 

9.3747 

19  44    0.4 

3.940 

14 

6     1     5.17 

9.9678 

20    5  20.2 

9.916 

14 

7  53    3.79 

9.3754 

19  40  42.4 

3.961 

15 

6    3  21.31 

9.9707 

20    7  30.0 

9.110 

15 

7  55  26.33 

9.3760 

19  37  17.1 

3.488 

16 

6    5  37.66 

9.9749 

20    9  33.4 

9.003 

16 

7  57  48.91 

9J767 

19  33  44.6 

3UH)9 

17 

6    7  54.22 

9.9n7 

20  11  30.3 

1.805 

17 

8    0  11.53 

9.3773 

19  30    4.9 

3.792 

18 

6  10  10.98 

9.9811 

20  13  20.8 

1.787 

18 

8    2  34.18 

9.3777 

19  26  18.0 

3.849 

19 

6  12  27.95 

9.9845 

20  15    4.8 

1.678 

19 

8    4  5a85 

9.3781 

19  22  2a9 

3.909 

20 

6  14  45.12 

9.9878 

20  16  42.2 

J.566 

20 

8    7  19.55 

9.3785 

19  18  22.6 

4.089 

21 

6  17    2.48 

9.9910 

20  18  13.0 

1.459 

21 

8    9  42.27 

9.3788 

19  14  14.1 

4.901 

22 

6  19  20.04 

9.9949 

20  19  37.3 

1.349 

22 

8  12    5.00 

9J790 

19    9  58.5 

4.319 

23 

6  21  37.79 
THI 

9.9974 
JUSDA 

N.20  20  54.9 
LY  26. 

1.938 

23 

8  14  27.75 

SAG 

9.3799 

N.19    5  35.8 
LY28. 

4.436 

0 

6  23  55.73 

9.3006 

N.20  22    5.8 

ia96 

0 

8  16  50.51 

9J703 

IN.19    1    5.9 

4.557 

1 

6  26  13.86 

9.3037 

20  23  10.0 

1.014 

1 

8  19  13.27 

9.3793 

18  56  28.9 

4.676 

2 

6  28  32.17 

9.3067 

20  24    7.5 

0.901 

2 

8  21  36.03 

9.3793 

18  51  44.8 

4.793 

3 

6  30  50.66 

9.3097 

20  24  58.2 

0.788 

3 

8  23  58.78 

9.3799 

18  46  53.7 

4.910 

4 

6  33    9.33 

9.3196 

20  25  42.1 

0.6^ 

4 

8  26  21.53 

9.3790 

18  41  55.6 

5.098 

5 

6  35  28.17 

9.3154 

20  26  19.2 

OJMO 

5 

8  28  44.26 

9.3787 

18  36  50.4 

5.145 

6 

6  37  47.18 

9J183 

20  26  49.5 

0.448 

6 

8  31    a98 

9.3785 

18  31  38.2 

5.961 

7 

6  40    6.36 

9.3911 

20  27  12.9 

0.333 

7 

8  33  29.68 

9.3789 

18  26  19.1 

.'i.377 

8 

6  42  25.71 

9.3938 

20  27  29.4 

0.917 

8 

8  35  52.36 

9.3778 

18  20  53.0 

5.493 

9 

6  44  45.22 

9.3964 

20  27  38.9 

-I-  0.101 

9 

8  38  15.01 

9.3773 

18  15  19.9 

5.609 

10 

6  47    4.88 

9.3989 

20  27  41.5 

-  0.015 

10 

8  40  37.64 

9.3768 

18    9  39.9 

5.793 

11 

6  49  24.69 

9.3314 

20  27  37.1 

0.139 

11 

8  43    0.23 

9.3763 

18    3  53.1 

5.837 

12 

6  51  44.65 

9.3339 

20  27  25.7 

0.948 

12 

8  45  22.79 

9J757 

17  57  59.5 

5.950 

13 

6  54    4.76 

9.3364 

20  27    7.3 

0.365 

13 

8  47  4.5.31 

9.3790 

17  51  59.1 

6.064 

14 

6  56  25.02 

9.3388 

20  26  41.9 

0.483 

14 

8  50    7.79 

9.3749 

17  45  51.9 

6.177 

15 

6  58  4542 

9.3411 

20  26    9.4 

0.601 

15 

8  52  30.22 

9.3r;4 

17  39  :}7.9 

6.989 

16 

7     1     5.95 

9.3439 

20  25  29.8 

0.710 

16 

8  54  52.60 

9.:i7*^ 

17  33  17.2 

6.400 

17 

7    3  26.60 

9^453 

20  24  43.1 

0.837 

17 

8  57  14.93 

9.3717 

17  26  49.9 

6.511 

18 

7    5  47.38 

9.3474 

20  23  49.3 

04166 

18 

8  59  37.21 

9.3708 

17  20  15.9 

6.G99 

19 

7    8    8.29 

9.3495 

20  22  48.4 

ijm 

19 

9    1  59.43 

9.3698 

17  13  35.3 

e.731 

20 

7  10  29.32 

9.3514 

20  21  40.3 

1.194 

20 

9    4  21.59 

9^688 

17    6  48J2 

6.838 

21 

7  12  50.46 

9.3S33 

20  20  25.1 

1.313 

21 

9    6  43.69 

9J677 

16  59  54.6 

6.948 

22 

7  15  11.72 

9.3S59 

20  19    2.7 

1.433 

22 

9    9    5.72 

9.'r667 

16  52  54.5 

7.056  1 

23 

7  17  33.08 

9.3569 

20  17  33.1 

1.553 

23 

9  11  27.69 

9.3666 

16  45  47.9 

7.163 

24 

7  19  54.55 

9.3586 

N.20  15  56.3 

1.673 

24 

9  13  49.59 

9.9644 

N.16  38  34.9 

7.969 

XR 


JANUARY,    1888. 
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GEBENWIOH  MBAK  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  Aaoenaion. 


Dlftibr 
IMinnte. 


DeoUsAtfon. 


DiiEfor 
1  Minote. 


SUNDAY  29. 


m 


0 

9  13 

1 

9  16 

2 

9  18 

3 

9  20 

4 

9  23 

5 

9  25 

6 

9  27 

7 

9  30 

8 

9  32 

9 

9  a5 

10 

9  37 

11 

9  39 

12 

9  42 

13 

9  44 

14 

9  46 

15 

9  49 

16 

9  51 

17 

9  53 

18 

9  56 

19 

9  58 

20 

10    0 

21 

10    3 

22 

10    5 

23 

10    7 

s 

11 

49^9 

0.3644 

N.l 

11.41 

9.3631 

1 

33.16 

9.3618 

54.83 

9.3605 

16.42 

9.3591 

37.92 

9.3577 

59.34 

9.3669 

20.67 

9.3M8 

41.92 

9.1)534 

3.08 

9.3518 

24.14 

9.3509 

45.11 

9.3487 

5.98 

9..T471 

26.76 

9.3454 

47.43 

9.3437 

8.00 

9.3490 

28.47 

9.3403 

48.84 

9.3386 

9.11 

9.3360 

29.27 

9.3351 

49.32 

9.3333 

9.27 

9.3316 

29.11 

9.3997 

48.a3 

9.3979 

N.l 

O  I 

6  38 
6  31 
6  23 
6  16 


5 
5 


8 

0 

53 

45 

5  37 

5  28 

5  20 

5  12 

5    3 

55 

46 

38 

29 

20 

11 

4    2 

3  53 

3  43 

3  lU 

3  25 


4 
4 
4 
4 
4 
4 


34.9 

15.6 

50.0 

18.1 

40.0 

55.8 

5.4 

8.9 

6.5 

58.1 

43.8 

23.6 

57.6 

25.9 

48.4 

5.3 

16.6 

22.4 

22.7 

17.6 

7.2 

51.5 

30.5 

4.4 


MONDAY  30. 


$$ 

7.969 
7.374 
7.479 
7.583 
7.666 
7.789 
7.801 
IMl 
8.000 
8.180 
8.987 
8.385 
8.481 
8.577 
8.679 
8.765 
8.857 
8.949 
0.040 
9.199 
9.918 
9.306 
9.309 
9,477 


0 

10  10    8.45 

9.3961 

N.13  15  33.2 

0.509 

1 

10  12  27.96 

9.3949 

13    5  56.9 

0.646 

2 

10  14  47.35 

9.3999 

12  56  15.7 

0.798 

3 

10  17    6.<i3 

9J904 

12  46  29.6 

9.800 

4 

10  19  25.80 

9.3186 

12  36  38.6 

0.800 

5 

10  21  44.86 

9.3167 

12  26  42.8 

0.060 

6 

10  24    3.81 

9.3148 

12  16  42.3 

10.047 

7 

10  26  22.(W 

9.3199 

12    6  37.1 

10.194 

8 

10  28  41.36 

9.3111 

11  56  27.4 

10.199 

9 

10  30  59.97 

9.3009 

11  46  13.2 

10.974 

10 

10  a3  18.46 

9.3079 

11  35  54.5 

10.347 

11 

10  35  36.84 

9.3053 

11  25  31.5 

10.410 

12 

10  37  55.10 

9.3034 

11  15    4.2 

10.400 

13 

to  40  13.25 

9.3016 

11     4  32.7 

10J>61 

14 

10  42  31J29 

9.9907 

10  53  56.9 

10.631 

15 

10  44  49.22 

9.9079 

10  43  17.0 

10.606 

16 

10  47    7.04 

9.9060 

10  32  33.1 

10.764 

17 

10  49  2.1.74 

9.9941 

10  21  45.3 

10.899 

18 

10  51  42.33 

9.9093 

10  10  53.6 

10.803 

19 

10  53  59.82 

9.9905 

9  59  58.1 

10.057 

20 

10  56  17.19 

9.9886 

9  48  58.8 

11.018 

21 

10  58  34.45 

9.9868 

9  37  55.9 

11.078 

22 

1    11    0  51.60 

9.9860  1 

9  26  49.4 

11.138 

23 

,    11    3    8.65 

9.9839  j 

9  15  39.3 

11.107 

24 

1    11    5  25.59 

9J9815 

N.  9    4  25.8 

11.953 

Honr. 


Bight  AsoenaioiL 


Difllfor 
1  Minute. 


DMiination. 


Difllfor 
1  Minute. 


TUESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 
11 
II 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


m 
5 
7 
9 
12 
14 
16 
19 
21 
23 
25 
28 
30 
32 
34 
37 
39 
41 
43 
46 
48 
50 
52 
55 
57 


B 

8 

25.59 

J2815 

42.4-^ 

9.9797 

59.16 

9.9780 

15.79 

9.9763 

32.32 

9.9747 

48.75 

9.9790 

5.08 

9J713 

21.31 

9.9607 

37.45 

9j9680 

53.49 

93666 

9.44 

9.9650 

25.29 

9.9634 

41.05 

9.9619 

56.72 

9.9605 

12.31 

9.9599 

27.82 

9.9578 

43.25 

9.9564 

58.59 

9.9550 

13.85 

9.9537 

29.04 

9.9595 

44.15 

9JB519 

59.18 

9.9490 

14.14 

9.9487 

29.03 

9.9476 

N.  9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 

N.  4 


4 

53 
41 
30 
18 
7 
55 
44 


"„ 


25.8 
9.0 
48.8 
25.4 
58.9 
29.3 
56.7 
21.1 


32  42.7 


21 
9 
57 
45 
33 
21 
10 
58 
46 
33 
21 
9 
57 


1.6 
17.8 
31.3 
42.3 
50.9 
57.0 
0.8 
2.4 
1.8 
59.1 
54.4 
47.8 
39.4 
45  29.2 
33  17.3 


11.953 
11.308 
11.363 
11.416 
11.467 
11.518 
11.568 
11.617 
11.663 
11.708 
11.753 
11.796 
11.837 
11.877 
11.917 
11.955 
11.909 
19.098 
19.009 
19.004 
19.195 
19.16G 
19.184 
18.919 


WEDNESDAY,  FEBRUARY  1. 

0  I    11  59  43.86  I    9.9466  |N.  4  21    3.7  |    19.989 


PHASES  OP  THE  MOON. 


d  b       m 

(C  Last  Quarter  .    .  Jan.      5  23    42.4 

•  New  Moon 12  20    38.6 

}>  First  Quarter ....    20  16    49.1 

O  Full  Mood 28  11     18.9 


d 
8 


h 
0 


<C  Perigee  ....  Jan. 

C  Apogee 20    13.1 


14 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TAN0E& 

Day  of  the 
Month. 

Name  and  Direotion 
of  Otdoot. 

Noon. 

P.L. 
of 

Diff. 

lll>u 

P.L. 

of 

Diff. 

vp. 

P.L. 

of 

Diff. 

ix>. 

P.L. 

of 

Dlff. 

1 

Aldebaran  . 

W. 

5l4l'    7 

8519 

O           /        It 

60  22    4 

9504 

d  3i6' 

9406 

63  44'  31 

9480 

Mars 

E. 

66    8  27 

9066 

64  31     1 

9657 

62  53  24 

9649 

61  15  36 

9649 

Bpica 

E. 

75  29  32 

9540 

73  49  23 

9539 

72    9    4 

9639 

70  28  a5 

9595 

Venus 

E. 

109  18  16 

9903 

107  46    1 

9894 

106  13  35 

9886 

104  40  58 

9877 

2 

Aldebaran 

W. 

72  13  37 

9454 

73  55  55 

9448 

75  38  22 

9441 

• 

77  20  59 

1 
9434  , 

Pollux 

W. 

29    5  23 

9649 

30  43  21 

9618 

32  21  52 

9596 

34    0  52 

9577 

Mars 

E, 

53    4    7 

9607 

51  25  21 

9600 

49  46  26 

9503 

48    7  22 

9588 

Spica 

E. 

62    4    0 

9495 

60  22  40 

9491 

58  41  14 

9487 

56  59  42 

9489 

Vekus 

E. 

96  55  22 

9841 

95  21  47 

9833 

93  48    2 

9896 

92  14    8 

9890 

Jupiter 

E. 

97  31  11 

9595 

95  50  32 

9518 

94    9  44 

9519 

92  28  47 

9505 

3 

Aldebaran 

W. 

85  56  10 

9405 

87  39  37 

9401 

89  23  11 

9305 

91    6  53 

1 
9380 

Pollux 

W. 

42  21  45 

9504 

44    2  53 

9499 

45  44  17 

9489 

47  25  56 

9479 

Saturn 

W. 

29  18    0 

9385 

31     1  56 

9379 

32  46     1 

9374 

34  30  13 

9388 

Mars 

E. 

39  50    2 

9560 

38  10  12 

9555 

36  30  15 

9551 

34  50  12 

9546 

Spica 

E. 

48  30  39 

9466 

46  48  38 

9464 

45    6  34 

9469 

43  24  28 

9469  , 

Jupiter 

E- 

84    ]  52 

9475 

82  20    4 

9470 

80  38    9 

9465 

78  56    7 

9460 

Venus 

E. 

84  22  35 

9788 

82  47  52 

9783 

81   !3    2 

9778 

79  38    5 

9779 

Antares 

E. 

94  24  39 

9461 

92  42  31 

9456 

91     0  16 

9450 

89  17  53 

9445 

Sun 

E. 

128  38  27 

9745 

127    2  47 

9738 

125  26  58 

9739 

123  51     1 

8797 

4 

PoUux 

W. 

55  57  22 

9431 

57  40  13 

9494 

59  23  14 

9417 

61    6  24 

1 

8411 

Saturn 

W. 

43  13    7 

9344 

44  58    3 

9339 

46  43    5 

9335 

48  28  14 

8331 

Re^uluR 

W. 

19  40    4 

9373 

21  24  17 

9367 

23    8  39 

9369 

24  53    8 

9357 

Spica 

E. 

34  54    8 

9479 

33  12  15 

9478 

31  30  31 

9486 

29  48  58 

8486 

Jupiter 

E. 

70  24  11 

9436 

68  41  28 

9431 

66  58  38 

9488 

65  15  43 

9484 

Venus 

E. 

71  41  32 

9747 

70    5  54 

9741 

68  30    9. 

9737 

66  54  18 

8733 

Antares 

E.. 

80  44  15 

9493 

79     1  13 

9419 

77  18    6 

9415 

75  34  53 

8418 

Sun 

E. 

115  49  26 

9600 

114  12  45 

9605 

112  35  58 

9689 

110  59    4 

8884 

5 

Pollux 

W. 

69  44  23 

9383 

71  28  22 

9378 

73  12  28 

9374 

74  56  40 

8360 

Saturn 

W. 

57  15  31 

9310 

59    1  16 

9306 

60  47    7 

9309 

62  33    3 

8896 

Regulus 

W. 

33  37  17 

9335 

35  22  26 

9331 

37    7  41 

9397 

38  53    1 

9393 

Jupiter 

E. 

56  39  44 

9405 

54  56  17 

9409 

53  12  45 

8309 

51  29    9 

8396 

Venus 

E. 

58  53  38 

9711 

57  17  13 

9707 

55  40  43 

9704 

54    4    8 

9700 

Antares 

E. 

66  57  45 

9399        65   14     9 

9397 

63  30  30 

9385 

61  46  48 

8904 

Sun 

E. 

102  53    0 

9663      101    15  30 

9668 

99  37  54 

9664 

98    0  12 

8648 

6 

Saturn 

W. 

71  24    3 

9989      73  10  29 

9979 

74  57    0 

9976 

76  43  35 

8979 

Regulus 

W. 

47  41    3 

9306      49  26  54 

9309 

51  12  50 

8300 

52  58  50 

8996  1 

Jupiter 

E. 

42  50  14 

9366    .   41      6   18 

9384 

39  22  20 

9389 

37  38  20 

8388 

Venus 

£. 

46    0    4 

9684      44  23    2 

9681 

42  45  57 

9678 

41    8  48 

8676 

Antares 

E. 

53    8    5 

9394  .    51  24  22 

9396 

49  40  41 

9307 

47  57    2 

MOO 

Sun 

E. 

89  50  23 

9639       88  12  11 

9n8 

86  a3  54 

9695 

84  55  33 

8091 

7 

Saturn 

W. 

85  37  33 

9960  '    87  24  31 

9958 

89  11  33 

9956 

90  58  37 

8854 

Regulus 

W. 

61  49  53 

9964  i    63  36  16 

9981 

65  22  43 

8980 

07    9  12 

9978 

Mars 

W. 

14  44  26 

9481  ^6  26    6 

9466 

18    8    7 

8455 

19  50  24 

9440 

Venus 

E. 

33    2  16 

9666      31  24  50 

9665 

29  47  23 

8664 

28    955 

9665 

Antares 

E. 

39  20  17 

9430      37  37  25 

9440 

35  54  47 

8453 

84  12  27 

M87 

Sun 

E. 

76  42  47 

9608      75    4    3 

1 

3 

9006 

73  25  16 

8604 

71  46  26 

9001 

XIV. 
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OBEBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

DAT  of  th« 
Month. 

Kiune  and  Birectioa 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XV^' 

P.L. 

of 

Diff. 

XVIflh. 

P.L. 

of 

Dlff. 

XXIb. 

P.L. 

of 

Diff. 

1 

Aldebaran 

W. 

65  26    0 

9461 

O           1        II 

67    7  40 

9474 

68  49  30 

9467 

70  31  29 

9461  ; 

Mabs 

E. 

59  37  38 

S635 

57  59  30 

9697 

56  21  12 

9690 

54  42  44 

9613 

Spica 

E. 

68  47  57 

S590 

67    7  11 

9513 

65  26  IG 

2507 

63  45  12 

9501 

1 

Yknus 

E. 

1Q3    8  10 

9869 

101  35  12 

9869 

100    2    5 

9855 

98  28  48 

9848 

2 

Aldebaran 

W. 

79    3  45 

9499 

80  46  39 

9493 

82  29  41 

9417 

84  VI  51 

S411 

Pollux 

W. 

35  40  18 

9560 

37  20    8 

9544 

39    0  20 

9599 

40  40  53 

9515 

Mars 

E. 

46  28  10 

9561 

44  48  49 

9576 

43    9  21 

9570 

41  29  45 

9565 

Spica 

E. 

55  18    4 

9478 

53  36  20 

9475 

51  54  31 

9471 

50  12  37 

9468 

Vekus 

E. 

90  40    6 

9814 

89    5  56 

9807 

87  31  37 

9801 

85  57  10 

9795 

JUFITXR 

E. 

90  47  41 

9499 

89    6  26 

9493 

87  25    3 

9467 

85  43  32 

9481 

3 

Aldebaran 

W. 

92  50  42 

9384 

94  34  39 

9380 

m  18  43 

9375 

98    2  53 

9371 

Pollux 

W. 

49    7  49 

9463 

50  49  54 

9454 

52  32  12 

9446 

54  14  42 

9438 

Saturn 

W. 

36  14  33 

9363 

37  59    1 

9358 

39  43  36 

9353 

41  28  18 

9348 

Mars 

E. 

33  10    3 

S543 

31  29  48 

9538 

29  49  28 

9535 

28    9    4 

2533 

Spica 

E. 

41  42  21 

8469 

40    0  15 

9463 

38  18  10 

9465 

36  36    7 

9467 

Jupitkr 

E. 

77  13  58 

9455 

75  31  41 

9450 

73  49  18 

9445 

72    6  48 

9441 

Venus 

E. 

78    3    0 

9766 

76  27  48 

9761 

74  52  29 

9756 

73  17    4 

9751 

ADtares 

E. 

87  a5  23 

9441 

85  52  46 

9436 

84  10    2 

9431 

82  27  12 

9496  ' 

1 

Sun 

E. 

122  14  57 

9791 

120  38  45 

9716 

119    2  26 

9710 

117  26    0 

9704 

4 

Pollux 

W. 

62  49  43 

9405 

64  as  11 

9300 

m  16  47 

S394 

68    0  31 

.2388  ' 

Saturn 

W. 

50  13  29 

9396 

51  58  50 

53  44  18 

9317 

55  29  52 

9314  ; 

Reffulus 

W. 

26  37  44 

9353 

28  22  27 

9348 

30    7  17 

9343 

31  52  14 

9339 

Spica 

E. 

28    7  39 

9509 

26  26  38 

9596 

24  46    1 

9548 

23    5  54 

9577 

Jupiter 

E. 

63  32  42 

9419 

61  49  35 

9416 

60    6  23 

9419 

58  23    6 

9409  ' 

Venus 

E. 

65  18  22 

9799 

63  42  20 

9794 

62    6  12 

9719 

60  29  58 

9715  1 

Antares 

E. 

73  51  36 

9409 

72    8  14 

9406 

70  24  48 

9403 

68  41  18 

2401  , 

Sun 

E. 

109  22    3 

9680 

107  44  56 

9675 

106    7  43 

9671 

104  30  24 

9667  i 

5 

Pollux 

W. 

76  40  59 

9365 

78  25  24 

9361 

80    9  55 

9357 

81  54  31 

9353 

Saturn 

W. 

64  19    5 

9995 

66    5  12 

9991 

67  51  24 

9988 

69  37  41 

9985 

RegiihiB 

W. 

40  38  27 

9390 

42  23  58 

9315 

44    9  35 

9319 

45  55  17 

9300 

Jupiter 

E. 

49  45  29 

9394 

48    1  46 

9391 

46  17  59 

9389 

44  34    8 

9387  1 

Venus 

E. 

52  27  28 

9697 

50  50  44 

9603 

49  13  55 

9690 

47  37    2 

9687  , 

Antares 

E. 

60    3    5 

9394 

58  19  21 

9393 

56  35  36 

9399 

54  51  50 

9393  ' 

1 

Sun 

E. 

96  22  24 

9646 

94  44  31 

9649 

93    6  33 

9638 

91  28  30 

9635 

1  « 

Saturn 

W. 

78  30  15 

9970 

80  16  59 

9967 

82    3  47 

9965 

83  50  38 

9969 

1 

Reguhis 

W. 

54  44  55 

9994 

56  31    4 

9991 

58  17  17 

9989 

60   3  a3 

9986 

1 

Jupiter 

E. 

35  54  20 

9389 

34  10  20 

9389 

32  26  20 

9383 

30  42  21 

9385 

Venus 

E. 

39  31  35 

9673 

37  54  19 

9679 

36  17    1 

9669 

34  39  40 

9667 

Antares 

E. 

46  13  27 

9404 

44  29  58 

9408 

42  46  35 

9415 

41    3  21 

9499 

Sun 

E. 

83  17    7 

9618 

81  38  37 

9616 

80    0    4 

9613 

78  21  27 

9611  \ 

Saturn 

W. 

92  45  44 

9959 

94  32  54 

9951 

96  20    6 

9950 

98    7  19 

9949  1 

Regulus 

W. 

68  55  44 

9976 

70  42  19 

9974 

72  28  56 

9974 

74  15  34 

9973 

Mars 

W. 

21  32  53 

9440 

273  15  31 

9434 

24  58  17 

9499 

26  41   10 

9425 

1 

Venus 

E. 

26  32  28 

9665 

24  55    1 

9666 

23  17  :35 

9666 

21  40  10 

9669  , 

• 

Antares 

E. 

32  30  28 

9485 

30  48  53 

9500 

29    7  48 

9533 

27  27  20 

9566 

Sun 

E. 

70    7  33 

9600 

68  28  38 

9509 

66  49  41 

9597 

65  10  42 

9596 

16 


JANUARY,    1888. 


XV. 


QREENWIOH  MEAN  TDOB. 

LUNAB  DI8TAN01S8. 

8 

V ame  miA  lUreetioa 
of  Olileel. 

Noon. 

P.L. 

Dur. 

nih. 

P.L. 

of 

Dlff. 

VP"- 

P.L. 
of 

Dlff. 

U^ 

P.L. 

of 

Dur. 

Regultu 
Mau 

Spica 

W. 
W. 

w. 

E. 

76    2'lK 
28  24    9 
23  10    0 
63  31  41 

9m 

SOS 

9477 

aw 

77  4^51 
30    7  12 
24  51  46 
61  52  39 

8971 
8419 
9450 
9S94 

79S52& 
31  50  19 
26  34    9 
60  13  36 

9870 
9417 
9499 
9S94 

812Si2(S 
33  33  29 
28  17    2 
58  34  33 

8838 
8416 
8418 
8981 

9 

Mars 
Spica 
Sun 

W. 
W. 

E. 

42    9  44 
36  56  28 
50  19  19 

M13 

noo 

8507 

43  53    0 
38  41    0 
48  40  20 

9414 
8856 

8569 

45  36  15 
40  25  39 
47    1  23 

9416 
9861 
9600 

47  19  29 
42  10  24 
45  22  28 

8416 
8946 
8808 

to 

Mam 

Spica 

Sun 

W. 
W. 
E. 

55  54  59 
50  54  55 
37    848 

M96 
8344 

9818 

57  37  54 
52  39  50 
35  30  18 

9431 
8946 
9694 

59  20  44 
54  24  43 
33  51  55 

9486 
8346 
8088 

61    3  28 
56    933 
32  13  88 

8440 
8900 
8639 

14 

Sim 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

14    7    3 

88    935 

120    9  16 

8946 
8738 
8B77 

15  38  23 

86  33  38 

118  29  50 

8867 
9746 
999! 

17    9  30 

84  57  59 

116  50  42 

8868 

8760 
8604 

18  40  23 

83  22  39 

115  11  53 

8080 
8776 
8618 

15 

Sun 

oArietia 

Aldebaran 

W. 
E. 
E. 

26  10  45 

75  30  55 

107    2  23 

8048 
8803 
8087 

27  39  58 

73  57  36 

105  25  25 

3063 
9889 
9700 

29    8  53 

72  24  38 

103  48  45 

3077 
8887 
9n4 

30  37  31 

70  52    2 

102  12  24 

3001 
8008 
9786 

16 

Sun 

aArietii 

Aldebaran 

W. 
E. 
E. 

37  56  16 
63  14  37 
94  15  11 

8188 
8906 

8706 

39  23    9 
61  44  18 
92  40  38 

3178 
3014 
8609 

40  49  45 
60  14  22 
91    6  22 

3199 
8084 
8888 

42  16    4 
58  44  51 
89  32  23 

3805 
3064  i 
8696 

17 

Sun 

o  Arietia 
Aldebaran 

W. 
E. 
E. 

49  23  37 
51  23  39 
81  46  35 

8878 
8168 
8607 

50  48  21 
49  56  45 
80  14  12 

3805 
3187 
8900 

52  12  50 
48  30  20 
78  42    4 

3997 
3818 
8986 

5337    5 
47    4  25 

77  10  11 

8906 
8991 

18 

Sun 

oArietia 

Aldebaran 

W. 
E. 
E. 

60  35    3 
40    2  56 
69  34    5 

8368 
3380 

8961 

61  58    2 
38  40  27 
68    3  29 

3379 
3490 
8800 

63  20  50 
37  18  40 
6633    4 

3388 

3467 
8869 

64  43  27 
35  57  39 

65  2  50 

8981 
3516 
3087 

19 

Sun 

Fomalhaut 

Aldebaran 

W. 
W. 
E. 

71  34  12 
40  31    6 
57  34    1 

34H 
30BS 
3041 

72  55  57 

41  48  44 
56    4  39 

3434 
3083 
3047 

74  17  35 
43    6  54 
54  dry  24 

3439 
3587 
30S9 

75  39    7 
44  25  32 
53    6  16 

8445 
3574 
3058 

20 

Sun 

Fomalhaut 
a  Peffasi 
Aldebaran 

W. 
W. 
W. 
E. 

82  25  32 
51    4  24 
38  38  19 
45  41  52 

3463 
8488 
4106 
8073 

83  46  38 
52  25    7 
39  48  15 
44  13    9 

3463 
3469 
4045 
3974 

85    7  43 
53  46    6 
40  59  10 
42  44  28 

8464 
8455 

3000 
3076 

86  28  47 
55    7  20 
42  10  59 
41  15  49 

3465  j 
3449 
3941 
3078 

21 

Sun 

Fomalhaut 

aPeffaai 

Aldeoaran 

Pollux 

SATuaif 

W, 
W. 
W. 
E. 
E. 
E. 

93  14    4 
61  56  55 
48  21  26 
33  52  38 
78  14  33 
89    6  45 

3488 
3386 

3744 
3073 
3119 
8043 

94  35  11 
63  19  28 
49  37  27 
32  23  56 
76  46  46 
87  37  25 

3499 
3376 
3719 
3071 
3118 
3040 

95  56  21 
64  42  12 
50  54     1 
30  55  11 
75  18  58 
86    8    2 

3455 

3365 
3089 
3060 

3116 
3038 

97  17  35 
66    5    8 
52  11    7 
29  26  23 
73  51    8 
84  38  36 

1 

3451 
8355  : 
3055  1 
3065 
8114 
8094 

22 

Sun 

Fomalhaut 

aPegaai 

W. 
W. 
W. 

104    5    0 
73    2  42 

58  43  30 

8496 
8906 

3536 

105  26  48 
74  26  47 
60    3  14 

8419 
3096 

3515 

106  48  43 
75  51    4 
61  23  21 

3411 
3980 
3486 

108  10  47 
77  15  33 
62  43  51 

S403 
8876  1 
8476  : 

XVL 
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GREENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

• 
8 

Xame  and  Direotloo 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh 

P.L. 

of 

Diff. 

XVlIfh. 

P.L. 

of 

Diff. 

XXlh. 

P.L. 

of 

Diff. 

1 

ReguIuB 

MaR8 

Spica 
Sav 

W. 
W. 

w. 

E. 

83    9    4 
35  16  41 
30    0  20 
56  55  29 

9970 
2415 
2397 
S593 

O           /         // 

84  55  48 
36  59  55 
31  43  59 
55  16  25 

2970 
2413 
9385 
9594 

O         «       ;/ 

86  42  31 
38  43  11 
a3  27  55 
53  37  22 

9971 
9413 
9375 
9595 

o  _  /       // 

88  29  13 
40  26  27 
35  12    6 
51  58  20 

1 

9979 
9419 
9367 
9596 

9 

Haiis 
Spica 

Sun 

W. 
W. 

E. 

49    2  41 
43  55  14 
43  43  36 

•  2418 
2346 
9605 

50  45  50 
45  40    7 
42    4  48 

9490 
9344 
9607 

52  28  56 
47  25    3 
40  26    3 

9499 
9344 
961 1 

54  11  59 
49    9  59 
38  47  23 

94M 
9344  • 
2615 

10 

Mars 
Spica 
Sun 

W. 
W. 
E. 

62  46    6 
57  54  20 
30  35  28 

9445 
9353 
9630 

64  28  37 
59  39    2 
28  57  26 

9450 
9357 
9646 

m  11     1 
61  23  39 
27  19  33 

2455 
9361 
9659 

67  53  18 
63    8  10 
25  41  49 

1 
2461 
2365 
2659 

14 

Sun 

a.  Arietis 
Aldebaran 

W. 
E. 
E. 

20  11     I 

81  47  38 

113  33  22 

9903 
9790 
9631 

21  41  23 

80  12  57 

III  55    9 

3006 
2605 
9645 

23  11  28 

78  38  36 

110  17  15 

3091 
9891 
9659 

24  41  15 

77    4  35 
108  39  40 

3034 
2837 
2672  , 

,  15 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

32    5  51 

69  19  47 

100  36  21 

3106 
2921 
9741 

33  33  53 
67  47  55 
99    0  36 

3190 
2939 
9756 

35     1  38 
66  16  26 
97  25  10 

3134 
9958 
9769 

36  29    6 
64  45  20 
95  50    2 

3140 
2976 
2789 

16 

Sun 

a  Arietis 
Aldebaran 

W. 

E. 

E. 

43  42    7 
57  15  45 

87  58  41 

3920 
3074 
2848 

45    7  53 
55  47    4 
86  25  15 

3933 
3096 
9861 

46  33  23 
54  18  49 
84  52    6 

3946 
3117 
2873 

47  58  38 
52  51     0 

83  19  13 

3259 
3140 
2885 

1 

17 

Sun 

a  Arietis 
Aldebaran 

W. 

E. 
E. 

55     1     7 
45  39    0 
75  38  32 

3320 
3965 
2949 

56  24  55 
44  14    7 
74     7    6 

3339 
3994 
9959 

57  48  30 
42  49  48 
72  35  53 

3342 
3324 
2969 

59  11  53 
41  26    4 
71     4  53 

3353 
3355 
2979 

18 

Sun 

fi  Arietis 

Aldebaran 

W. 
E. 
E. 

m    5  54 
34  37  26 
63  32  46 

3400 
3557 
3015 

67  28  11 
a3  18    5 
62    2  52 

3408 
3610 
3029 

68  50  19 
31  59  41 
60  33    7 

3415 
3668 
3029 

70  12  19 
30  42  20 
59    3  30 

3421 
3734 
3035 

19 

1 

Sun 

Fomalhaut 

Aldebaran 

W. 
E. 

77    0  33 
45  44  35 
51  37  15 

3449 
3559 
3009 

78  21  54 
47    4    2 
50    8  19 

3453 
3533 
3065 

79  43  1 1 
48  23  50 
48  39  27 

3457 
3515 
3068 

81     4  23 
49  43  58 
47  10  38 

3460  ' 

3498 

3070 

20 

Son 

Fomalhaut 
a  Pef^asi 
Aldebaran 

W. 
W. 
W. 

E. 

87  49  50 
56  28  49 
43  23  37 
39  47  12 

3465 
3431 
3895 
3078 

89  10  53 
57  50  31 
44  37    2 
38  18  35 

3465 
3419 
3859 

3077 

90  31  56 
59  12  26 
45  51  11 
36  49  57 

3465 
3408 
3813 
3076 

91  52  59 
60  34  34 
47    6    0 
35  21  18 

3463 
3306 
3777 
3075 

21 

'  Sun 

1  Fomalhaut 
a  Pegasi 
Aldebaran 
Pollux 
Saturn 

W. 
W. 
W. 
E. 
E. 
E. 

98  38  54 
67  28  16 
53  28  42 
27  57  31 
72  23  15 
83    9    6 

3447 
3345 
3A» 
3061 
3110 
3030 

100    0  17 
68  51  35 
54  46  45 
26  28  34 
70  55  18 
81  39  31 

3443 
3335 
3604 
3058 
3106 
3096 

101  21  45 
70  15    6 
56    5  15 
24  59  33 
69  27  16 
80    9  51 

3438 
3325 
3581 
3053 
3103 
3022 

102  43  19 
71  38  48 
57  24  10 
23  30  26 
67  59  10 
78  40    5 

3431 
3315 
3558 
3048 
3099 
3016 

22     Sun 

Fomalhaut 
aPegaai 

1 

1.    ' 

W. 
W. 
W. 

109  33    0 
78  40  13 
64    4  42 

3395 
3965 
3457 

110  55  22 
80    5    5 
65  25  54 

3386 
3254 
3438 

112  17  54 
81  30  10 
m  47  27 

3378 
3244 
3490 

113  40  36 
82  55  27 
63    9  21 

3367 
3994  , 
3409  , 

18 
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XVIL 


OBEEMWIOH  MEAN  TIME. 

LinfAR  DISTANCES. 

• 

5  a- 

P.L. 

P.L. 

P.L. 

P.L. 

n 

22 

Kftme  and  Direction 
of  Object. 

Noon. 

of 
Dlff. 

nib. 

of 
Dlff. 

Vlh. 

of 
Dlff. 

IXh. 

of 
Diff. 

1 

Pollux 

E. 

G6  SO  59 

3095 

65    2  4§ 

3090 

6^3^21 

8064 

(S    5  5& 

3079  1 

Saturn 

E. 

77  10  12 

3010 

75  40  12 

9005 

74  10    5 

9998 

72  39  50 

9901  ■ 

23 

Sun 

W. 

115    3  30 

3357 

116  26  36 

3347 

117  49  53 

8337 

119  13  22 

3395 

a  Pe^asi 

W. 

G9  31  35 

3388 

70  54    8 

3368 

72  17    1 

3351 

73  40  13 

.1335 

a  Arietis 

W. 

26  34  58 

3849 

27  49  10 

3756 

29    4  58 

3675 

30  22  12 

3609  ' 

Pollux 

E. 

54  41  42 

3048 

53  12  29 

3041 

51  43    7 

3094 

50  13  36 

3097 

Satdrh 

E. 

65    6  11 

9950 

63  34  55 

9940 

62    3  27 

9030 

60  31  46 

9990  1 

Regulus 

E. 

90  10  24 

9979 

88  39  45 

9909 

87    8  54 

9960 

85  37  50 

9948 

24 

a  Arietis 

W. 

37    5  47 

3339 

tiS  29  21 

3991 

39  53  43 

9903 

41  18  50 

3917 

Pollux 

E. 

42  43  56 

9994 

41  13  36 

9989 

39  43    9 

9084 

38  12  36 

9979 

Saturn 

E. 

52  49  58 

9864 

51  16  53 

9859 

49  43  32 

9830 

48    9  55 

9897 

Regulus 

E. 

77  59    4 

9809 

76  2<i  35 

9680 

74  53  51 

9867 

73  20  50 

9855 

25 

a  Arietis 

W. 

48  34  19 

3065 

50    3  12 

3038 

51  32  38 

3013 

53    2  35 

1 
9988  ' 

Saturn 

E. 

40  17  40 

9761 

38  42  21 

9747 

37    6  43 

9733 

35  30  47 

9719 

Regulus 

E. 

65  31  34 

9788 

63  56  50 

9774 

62  21  48 

9760 

60  46  27 

9746  ' 

26 

a  Arietis 

W. 

60  39  44 

9676 

62  12  33 

9856 

63  45  48 

9836 

65  19  29 

9817 

Aldebaran 

W. 

27  25  38 

9675 

29    2  51 

9660 

30  40  24 

9646 

32  18  17 

9631 

Regulus 

E. 

52  45    3 

9675 

51     7  49 

9660 

49  30  15 

9646 

47  52  22 

9639 

27 

Aldebaran 

W. 

40  32  37 

9S60 

42  12  27 

9546 

43  52  36 

9533 

45  33    4 

9590 

Regulus 

Spica 

Mars 

E. 

39  38    9 

9561 

37  58  21 

9548 

36  18  14 

9535 

34  37  49 

9599 

E. 

93  30    7 

95B3 

91  51    2 

9679 

90  11  38 

9565 

88  31  55 

9551 

E. 

94  40  27 

9675 

93    3  13 

9660 

91  25  39 

9646 

89  47  46 

9639 

28 

Aldebaran 

W. 

53  59  58 

9455 

55  42  14 

9443 

57  24  47 

9431 

59    7  37 

1 
9490 

Spica 
Mars 

E. 

80    8  49 

9480 

78  27  20 

9477 

76  45  35 

9467 

75    3  35 

9456 

E. 

81  33  44 

9566 

79  54    2 

9953 

78  14    2 

9540 

76  33  45 

9590 

1 

29 

Aldebaran 

W. 

67  45  41 

9368 

69  30    2 

9350 

71  14  36 

9349 

72  59  24 

1 

9341 

Pollux 

W. 

24  50  52 

9099 

26  29  17 

9583 

28    8  35 

9551 

29  48  38 

9599 

Spica 
Mars 

E. 

66  29  55 

9408 

64  46  31 

9400 

63    2  56 

9309 

61  19  10 

9384 

E. 

68    8  24 

9475 

66  26  35 

9465 

64  44  33 

9456 

63    2  18 

9447 

Jupiter 

E. 

106  29  14 

9494 

104  46  13 

9414 

103    2  58 

9405 

101  19  30 

9396 

1 

t 

30 

Aldebaran 

W. 

81  46  19 

9303 

83  32  14 

9997 

85  18  18 

9991 

87    4  30 

1 

9985 

Pollux 

W. 

38  17  35 

9419 

40    0  43 

9405 

41  44  11 

9391 

43  27  58 

9379 

Saturn 

W. 

27  16  57 

9989 

29    3  23 

9976 

30  49  58 

9969 

32  36  43 

9983 

Spica 
Mars 

E. 

52  37  57 

9357 

50  53  20 

9353 

49    8  38 

9351 

47  23  53 

9949 

E. 

54  28    2 

9408 

52  44  39 

9409 

51     1    7 

9396 

49  17  27 

9391   ' 

Jupiter 

E. 

92  ;»    7 

9357 

90  54  30 

9350 

89    9  44 

9344 

87  24  49 

9330 

Antares 

E. 

98  81  53 

9360 

96  47  21 

9353 

95    2  39 

9347 

93  17  48 

9341   \ 

31 

Pollux 

W. 

52  10  42 

9335 

53  55  51 

9398 

55  41     9 

9399 

57  26  36 

9317 

Saturn 

W. 

41  32  24 

9941 

43  19  .50 

9937 

45    7  22 

9934 

46  54  59 

9S31 

Spica 

E. 

38  39  48 

9353 

36  55    5 

9357 

35  10  29 

9364 

33  26    2 

9379 

Mars 

E. 

40  37  20 

9370 

38  53    2 

9367 

37    8  40 

9365 

35  24  15 

9364 

Jupiter 

E. 

78  38  22 

9316 

76  52  46 

9313 

75    7    6 

9311 

73  21  22 

9306 

1 

Antares 

E. 

84  31  41 

9390 

82  46  11 

9317 

81     0  37 

9315 

79  14  59 

9313 

1 

1 
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aBEENWIOH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

Name  and  Dlreetioii 
of  Objeot. 

Midnight 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Dlff. 

xvmi> 

P.L. 

of 

Dift 

XXib. 

P.L. 
of 

Dlff. 

22 

PoUiuc 

E. 

60  37'  if 

3073 

59    ^35 

3067 

5^  39  45 

3060 

56  10'  4i 

3065 

1 

Saturn 

E. 

71    9  26 

9964 

69  38  53 

S976 

68    8  10 

9967 

66  37  16 

9958 

:23 

Sun 

W. 

120  37    4 

3313 

122    1    0 

3301 

123  25  10 

3988 

124  49  35 

3976 

a  Pdgfffii 

W. 

75    3  44 

3319 

76  27  34 

3303 

77  51  42 

3968 

79  16    8 

3979 

1 

aArieds 

AV. 

31  40  44 

3536 

33    0  28 

3470 

34  21  16 

3495 

35  43    4 

3377 

Pollux 

E. 

48  43  57 

3091 

47  14  10 

3014 

45  44  14 

3006 

44  14    9 

3000 

Saturu 

E. 

58  59  52 

9909 

57  27  45 

9806 

55  55  24 

9887 

54  22  48 

9678 

ReguIuB 

E. 

84    6  32 

9938 

82  35    1 

9997 

81    3  17 

9916 

79  31  18 

9004 

24 

aArietifl 

W. 

42  44  39 

3183 

44  11    8 

3151 

45  38  16 

3191 

47    6    0 

3009 

Pollux 

E. 

36  41  57 

9976 

35  11  14 

9973 

33  40  28 

9979 

32    9  40 

9073 

Saturn 

E. 

46  36    2 

9814 

45    1  52 

9801 

43  27  25 

9788 

41  52  41 

9775 

1 

ReguIuB 

E, 

71  47  33 

9849 

70  13  59 

9896 

68  40    8 

9815 

67    6    0 

9801 

1 
25 

a  Arietifl 

W. 

54  33    3 

9964 

56    4     1 

9949 

57  35  27 

9919 

59    7  22 

9888 

Saturn 

E. 

33  54  33 

9906 

32  18    1 

9099 

30  41  10 

9678 

29    4    0 

9663 

ReguluB 

E. 

59  10  48 

9739 

57  34  50 

9718 

55  58  34 

9703 

54  21  58 

9680 

UQ 

• 

aArietis 

W. 

66  53  35 

S796 

68  28    5 

9779 

70    3    0 

9709 

71  38  18 

9744 

1 

Aldebanm 

W. 

as  56  30 

9616 

35  35    3 

9609 

37  13  55 

9588 

38  53    6 

9574 

1 

Regulus 

E. 

46  14  10 

9616 

44  35  39 

9603 

42  56  48 

9580 

41  17  38 

9575 

27 

Aldebaran 

W. 

47  13  50 

9506 

48  54  55 

9493 

50  36  18 

9460 

52  17  59 

9467 

Regulus 

E. 

32  57    6 

9509 

31  16    5 

9496 

29  34  46 

9484 

27  53  10 

9479 

Spica 
Mars 

£. 

86  51  53 

9538 

85  11  33 

9586 

83  30  56 

9513 

81  50     1 

9501 

E. 

88    9  35 

9618 

86  31    5 

9604 

84  52  16 

9501 

83  13    9 

9578 

1 

28 

Aldebaran 

W. 

60  50  43 

9409 

62  34    5 

9398 

64  17  42 

9388 

66     1  34 

1 
9378  : 

Spica 

E. 

73  21  20 

9445 

71  38  50 

9436 

69  56    6 

9495 

68  13    7 

9116  , 

Mars 

E. 

74  53  12 

9517 

73  12  23 

9507 

71  31  19 

9495 

69  49  59 

9485  ! 

29 

Aldebaran 

W. 

74  44  24 

9333 

76  29  36 

8394 

78  15    0 

9317 

80    0  34 

9910 

Pollux 

W. 

31  29  21 

9406 

33  10  40 

9473 

34  52  31 

9453 

36  34  50 

9435 

Spica 
Mars 

E. 

59  a5  13 

9378 

57  51     6 

9379 

56    6  51 

9366 

54  22  28 

9361 

E. 

61   19  50 

9438 

59  37  10 

9430 

57  54  18 

9499 

56  11  15 

9415 

1 

Jupiter 

E, 

99  35  49 

9387 

97  51  55 

9379 

96    7  50 

9371 

94  23  34 

9364 

130 

Aldebaran 

W. 

88  50  51 

9980 

90  37  20 

9975 

92  23  56 

9971 

94  10  38 

9968 

I 

Pollux 

W. 

45  12    3 

9368 

46  56  23 

9369 

48  40  57 

9350 

50  25  44 

9349 

1 

Saturn 

W. 

34  23  37 

9956 

36  10  39 

9953 

37  57  48. 

9949 

39  45    3 

9945  ' 

Spica 
Mars 

E. 

45  39    5 

9348 

43  54  15 

9947 

42    9  24 

9348 

40  24  35 

9350 

E. 

47  .33  39 

9385 

45  49  43 

9381 

44    5  41 

9377 

42  21  .33 

9373 

1 

Jupiter 

E. 

85  39  46 

9334 

eS  54  36 

9398 

82    9  18 

9394 

80  23  53 

9390 

1 

Antares 

E. 

91  32  48 

9336 

89  47  41 

9331 

88    227 

9997 

86  17    7 

0393 

31 

Pollux 

W. 

59  12  10 

9313 

60  57  50 

9300 

62  43  36 

9306 

64  29  27 

9303 

1 

Saturn 

W. 

48  42  40 

9ii99 

50  30  24 

9998 

52  18  10 

9997 

54    5  58 

9995 

1 

Spica 
Mars 

E. 

31  41  47 

9389 

29  57  47 

9395 

28  14    5 

9411 

26  30  46 

9439 

1 

E. 

33  :)9  48 

9369 

31  55  19 

9369 

30  10  50 

9369 

28  26  21 

9364 

1 

1 

Jupiter 

E. 

71  35  34 

9306 

69  49  43 

9304 

68    3  50 

9303 

66  17  55 

$D09  1 

1 

1 

Antares 

E. 

77  29  18 

9311 

75  43  35 

9311 

73  57  51 

9311 

72  12    7 

9311  , 

20 
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AT  GREENWICH  APPARENT  NOON. 

1 

THE  SUN'S        m 

?4^ 

^ 

• 

o 
o 

o 
•A 

o 
>> 

• 

g 

.a 

o 

1 

1 

2 
3 

^^ 

r^/5v 

Sidereal 

Time  of 

Semi- 

diametei 
Paf^Hiiig 

Meridian. 

Eqiifltiou  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 

1 

Diff.  fui 
1  Hoar. 

Apparent 
Ri);ht  AsceDslon. 

li      m       8 

20  58  22.73 

21  2  26.98 
21     6  30.42 

Dlff.  for 
I  Hour. 

Apparent 
Doclination. 

Diflf.  for 
1  Hour. 

Semi- 
diameter. 

Wed. 
Thur. 
Frid. 

N 

10.194 
10.161 
10.127 

S.  17  10     o!'3 
16  52  50.8 
16  35  23.6 

+42''5I 
43.26 
43.99 

16 
16 
16 

16.09 
15.94 
15.78 

68*31 
68.19 
68.08 

m       n 

13  47.76 

13  55.44 

14  2.32 

8 

0.337 
0.304 
0.270 

Sat. 

SUN 

Mon. 

4 
5 
6 

21 
21 
21 

10  33.07 
14  34.92 
18  35.97 

10.09:) 
10.060 
10.0-27 

16  17  39.1 
15  59  37.6 
15  41   19.6 

4-44.71 
45.41 
46.09 

16 
16 
16 

15.62 
15  45 
15.28 

67.96 
67.84 
67.72 

14     8.39 
14  13.67 
14  18.15 

0.237 
0.204 
0.171 

Tues. 
Wed. 
Thur. 

7 
8 
9 

21 
21 
21 

22  36.23 
26  35.70 
30  34.39 

9.994 
9.962 
9.929 

15  22  45  5 
15     3  55.7 
14  44  50.7 

+46.75 
47.40 
48.03 

16 
16 
16 

15.10 
14.92 
14.74 

67.60 
67.49 
67.38 

14  21.84 
14  24.75 

14  26.88 

0.138 
O.IOC 
0.073 

Frid. 
,  Sat. 

'  SUN. 

10 
11 
12 

21 
21 
21 

34  32.30 
38  29.43 
42  25.79 

9.897 
9.865 
9.833 

14  25  30.8 
14     5  56.4 
13  46     8.1 

+48.64 
49.23 

49.80 

16 
16 
16 

14.55 
14.36 
14.17 

67.27 
67.16 
67.05 

14  28.23 
14  28.81 
14  28.62 

0.041 
0.009 
0.023 

Mon. 

Tues. 

Wed. 

13 
14 
15 

21 
21 
21 

46  21.39 
50  16.22 
54  10.30 

9.801 
9.770 
9.738 

13  26     6.3 
13     5  51.3 
12  45  23.5 

+50.36 
50.90 
51.41 

16 
16 
16 

13.98 
13.78 
13.58 

66.94 
66.83 
66.72 

14  27.66 
14  25.94 
14  23.48 

0.055 
0.0b6 
0.117 

Thur. 
,  Frid. 
Sat. 

16 
17 
18 

21 
22 
22 

58     3.63 
1  56.23 
5  48.10 

9.707 
9.676 
9.646 

12  24  43.5 
12     3  51.6 
11  42  48.4 

+51.91 
52.39 
52.86 

16 
16 
16 

13.38 
13.18 
12.98 

66.62 
66.52 
66.42 

14  20.27 
14  16.32 
14  11.65 

0.148 
0.179 
0.209 

'  SUN 

Mon. 

1  Tues. 

19 
20 
21 

22 
22 
22 

9  39.26 
13  29.72 
17  19.50 

9.617 
9.588 
9.560 

11  21  342 
1 1     0     9.4 
10  38  34.5 

+53.31 
53.74 
54.16 

16 
16 
16 

12.77 
12.56 
12.35 

66.32 
66.23 
66.13 

14     6.27 
14     0.19 
13  53.44 

0.238 
0.267 
0.295 

Wed. 
Thur. 
Frid. 

22 
23 
24 

22 
22 
22 

21     8.61 
24  57.07 
28  44.89 

9..'j33 
9  507 
9.481 

10  16  49.8 
9  54  55.7 
9  32  52.7 

+54.56 
54.94 
55.31 

16 
16 
16 

12.13 
11.91 
11.68 

66.01 
65.95 
65.86 

13  46  02 
13  37.95 
13  29.25 

0.322 
0.348 
0.374 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

25 
26 
27 
28 
29 

22 
22 
22 
22 
22 

32  32.11 
36   18.7^ 
40     4.80 
43  50.30 
47  35.28 

9.456 
9.431 
9.408 
9.386 
9.365 

9  10  41.1 
8  48  21.5 
8  25  54.1 
8     3  19.2 
7  40  37.3 

+55.(i() 
55.99 
56.30 
56.60 
56.89 

16 
16 
16 
16 
16 

11.45 
11.22 
10.98 
10.74 
10.50 

65.77 
65.69 
65.61 
65.53 
65.45 

13  19.94 
13  10.04 
12  59.58 
12  48.57 
12  37.03 

0.399 
0  424 
0.447 
0.469 
0.490 

1  Thur. 

30 

22 

51   19.75 

9.344 

S.   7  17  48.8 

+57.15 

16 

10.25 

65.38 

12  24.98 

0.511 

Note, 

—The  mean  time  of  sen 
The  sign  +  prefixed 

lidiametej 
to  the  hoi 

r  paaaing  may  be  found  by  b\ 
irly  change  of  declination  ind 

ibtractinjT  OM 
iicatea  that  boi 

8  fh>m  th 
ith  declin 

e  sidereal  time 
ations  are  deci 

eaaing. 

n. 


FEBRUARY,   1888. 


21 


AT  GREENWICH  MEAN  NOON. 


THE 

SIGN'S 

8 

« 

■mi 

a 
o 

Equation  of 

'Vim  a 

Sidereal 

Tint  A 

o 

*4 

to  be 
Subtracted 

or 

Kisiht  Ascen.Hioii 

4m 
O 

Apparent 
Right  ABceiision. 

Diff.  for 
I  Hour. 

s 
10.103 

Apparent 
Deolination. 

Difllfor 
I'Hoiir. 

from 
Mean  Time. 

DifEfor 
1  Hour. 

of 
Mean  Sun. 

1 

Wed. 

I 

h      ra        s 

20  58  20.38 

S.   17  lO'  lo'.'o 

B 

+42.50 

m        B 

13  47.69 

B 

0.337 

h      m       s 

20  44  32.69 

Thur.      2 

21     2  24.62 

10.160 

16  53     0.8 

43.25 

13  55.37 

0.304 

20  48  29.25 

Prid.       3 

21     6  28.05 

I0.I2() 

16  35  33.9 

43.98 

14     2.25 

0.270 

20  52  25.80 

1 

Sat. 

4 

21   10  30.69 

10.093 

16  17  49.6 

+44.70 

14     8.33 

0.237 

20  56  22.36 

SUN, 

5 

21   14  32.53 

10.0 10 

15  59  48.4 

45.40 

14  13.62 

0.204 

21     0  18.91 

Mon. 

6 

21    18  33.58 

10.0-27 

15  41  30.6 

46.08 

14  18.11 

0.171 

21     4  15.47  1 

1 

Tues. 

7 

21  22  33.84 

9.9i>4 

15  22  56.7 

+46.74 

14  21.81 

0.138 

21     8  12.02  [ 

Wed. 

8 

21  26  33.31 

9.962 

15     4     7.1 

47.39 

14  24.73 

0.106 

21   12     8.58 

Thur. 

9 

21  30  32.00 

9.9-29 

14  45     2.2 

48.02 

14  26.87 

0.073 

21    16     5.13 

Frid. 

10 

21  34  29.91 

9.897 

14  25  42  5 

+48.63 

14  28.22 

0.041 

21  20     1.69 

Sat. 

11 

21  38  27.04 

9.865 

14     6     8.3 

49.22 

14  28.80 

0.009 

21  23  58.24 

SUK 

12 

21  42  23.41 

9.833 

13  46  20.1 

49.79 

14  28.62 

0.023 

21  27  54.79 

Mod. 

13 

21  46  19.02 

9.801 

13  26  18.4 

+50.35 

14  27.67 

0.055 

21  31  51.34 

Tues. 

14 

21  50  13.86 

9.770 

13    6     3.5 

50.89 

14  25.96 

0.086 

21  35  47.90 

Wed. 

1 

15 

21  54    7.95 

9.739 

12  45  35.8 

51.41 

14  23.50 

0.117 

21  39  44.45 

Thur. 

16 

21  58     1.30 

9.708 

12  24  55.9 

+51.91 

14  20.30 

0.148 

21  43  41.01 

Frid. 

17 

22     1  53.92 

9.677 

12     4     4.1 

52.39 

14  16.36 

0.179 

21  47  37.56 

=  Sat. 

18 

22     5  45.81 

9.647 

11  43     0.9 

52.86 

14  11.69 

0.209 

21  51  34.12 

SUN. 

19 

22     9  36.99 

9.618 

11  21  46.7 

+53.31 

14     632 

0.238 

21  55  30.67  1 

Mon. 

20 

22  13  27.48 

9.589 

11     0  21.9 

53.74 

14    0.25 

0.267 

21  59  27.23 

Tues. 

21 

22  17  17.28 

9.561 

10  38  47.0 

54.16 

13  53.50 

0.295 

22     3  23.78 

Wed. 

22 

22  21     6.42 

9.534 

10  17     2  3 

+54.56 

13  46.09 

0.322 

22     7  20.33 

Thur. 

23 

22  24  54.90 

9.508 

9  55     8.2 

54.95 

13  38.02 

0.348 

22  11   16.88 

Frid. 

24 

22  28  42.76 

9.48-i 

9  33     5.1 

55.31 

13  29.33 

0.374 

22  15  13.43 

Sat. 

25 

22  32  30.01 

9.457 

9  10  53.5 

+55.66 

13  20.03 

0.399 

22  19     9.98 

SUN. 

26 

22  36  16.67 

9.432 

8  48  33.8 

55.99 

13  10.13 

0.424 

22  23     6.54 

Mon. 

27 

22  40    2.76 

9.409 

8  26     6.3 

56.30 

12  59.67 

0.447 

22  27     3.09  . 

Tues. 

28 

22  43  48.30 

9.387 

8     3  31.3 

56.60 

12  48.66 

0.469 

22  30  59.64 

Wed. 

29 

22  47  33.31 

9.366 

7  40  49.3 

56.89 

12  37.12 

0.490 

22  34  56.19 

Thur. 

1 

30 

22  51  17.82 

9.345 

S.     7  18     0.7 

+57.16 

12  25.07 

0.511 

22  38  52.75 

KoTB.— Thei 
The 

ared 

1 

Bemidiameter  for  me 
sign  +  prefixed  to  t 
ecreuing. 

An  noon  n 
he  hourly 

tay  be  aesnined  the  same  aa  the 
change  of  declination  indicates 

tt  for  apparent  n 
that  south  decli 

oon. 
nations 

Diff.  for  1  Hour, 

-f  9».b5(J5. 
(Table  ni.) 
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AT  QREENWIOH  MEAN  NOON. 


a 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 
29 

30 


o 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 
60 

61 


THE  SUN'S 


TRUB  LONOITUDB. 


312 
313 
314 


II 


7  31.9 

8  23.0 

9  13.2 


315  10    2.5 

316  10  50.9 

317  11  38.4 

318  12  24.8 

319  13  10.2 

320  13  54.5 

321  14  37.6 

322  15  19.4 

323  15  59.9 

324  16  39.0 

325  17  16.6 

326  17  52.5 

327  18  26.6 

328  18  59.0 

329  19  29.5 

330  19  58.2 

331  20  25.0 

332  20  49.9 

333  21  12.8 

334  21  33.8 

335  21  52  9 

336  22  10.2 

337  22  25.6 

338  22  39.2 

339  22  61.1 

340  23     1.3 

341  23    9.9 


V 


II 


7  39.9 

8  30.8 

9  20.9 

10  10.1 

10  58.4 

11  45.7 

12  32.0 

13  17.3 

14  1.5 

14  44.5 

15  26.2 

16  6.5 

16  45.5 

17  23.0 

17  58.8 

18  32.8 

19  5.1 

19  35.5 

20  4.1 
20  30.8 

20  55.6 

21  18.4 
21  39.3 

21  58.3 

22  15.5 
22  30.8 
22  44.3 

22  56.1 

23  6.2 

23  14.7 


Diff.  for 
1  Hour. 


59.14 
52.]  1 
52.07 

52.04 
52.00 
51.96 

51.92 
51.87 
51.82 

51.77 
51.72 
51.66 

51.60 
51.53 
51.46 

51.38 
51.31 
51.23 

51.15 
51.07 
50.99 

50.91 
50.83 
50.75 

50.68 
50.60 
50.53 
50.46 
50.39 


150.32 


LATITUDS. 


II 


+  0.61 
0.69 
0.72 

+  0.73 
0.71 
0.66 

+  0.59 
0.48 
0.36 

+  0.23 
+  0.09 

-  0.05 

-0.18 
0.30 
0.40 

-  0.47 
0.50 
0.51 

-  0.50 
0.45 
0.37 

-0.28 

0.16 

-0.04 

+  0.10 
0.22 
0.33 
0.43 
0.51 

+  0.55 


Logarithm 

of  the 

BiUliiit  Vector 

of  the 

Earth. 


9.9936820 
9.9937512 
9.9938225 

9.9938959 
9.9939712 
9.9940482 

9.9941268 
9.9942069 
9.9942884 

9.9943711 
9.9944548 
9.9945396 

9.9946255 
9.9947125 
9.9948005 

9.9948895 
9.9949796 
9.9950709 

9.9951635 
9.9952576 
9.9953531 

9.9954502 
9.9955490 
9.9956496 

9.9957520 
9.9958562 
9.9959622 
9.9960699 
9.9961793 

9.9962904 


Diftfor 
1  Hoar. 


-1-28.3 
29.3 
30.2 

+31.0 
31.7 
32.4 

+33.1 
33.7 
34.2 

+34.7 
35.2 
35.6 

+36.1 
36.5 
37.0 

+37.4 
37.9 
38.3 

+38.9 
39.5 
40.1 

+40.8 
41.5 
42.3 

+43.0 
43.8 
44.5 
45.2 
45.9 

+46.5 


Mean  Time 

of 

Sidereal  Noon. 


"Ti      m      B 

3  14  55.28 
3  10  59.38 
3    7    3.47 

3  3  7.56 
2  59  11.65 
2  55  15.74 

2  51  19.83 
2  47  23.92 
2  48  28.01 

2  39  32.11 
2  35  36.20 
2  31  40.29 

2  27  44.38 
2  23  48.48 
2  19  52.57 

2  15  56.66 
2  12  0.75 
2     8     4.84 

2  4  8.93 
2  0  13.02 
1  56  17.11 

1  52  21.21 
1  48  25.30 
1  44  29.39 

1  40  33.48 
1  36  37.58 
1  32  41.67 
1  28  45.76 
1  24  49.86 

1  20  53.96 


I 


NOTB. — ^The  numbers  in  colnmn  \  oorreepond  to  the  trae  equinox  of  the  date;  in  column  \\  to 
the  mean  equinox  of  January  O'.O. 


Difl:  for  1  Hour, 

—  9-.8296. 
(Table  II.) 
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GREEN VVIOH  MEAN  TIME. 

1 

THE  MOON'S 

1 

• 
o 

I- 

r 

1 

SBHIDIAMETBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

NOOD. 

MidDight. 

Noon. 

DifT.  fop 
1  Hoar. 

Midnight. 

Diff.  fbr 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

16  las 

16  14^4 

59  27.3 

w.w 

59  29.2 

+0'.08 

h      m 

15.48.0 

m 
8.14 

d 

19.1 

2 

16  14.3 

16  13.8 

59  29.1 

-0.08 

59  27.3 

-0.28 

16  39.4 

8.15 

20.1 

3 

16  12.9 

16  11.5 

59  23.8 

0.35 

59  18.9 

0.45 

17  31.3 

8.18 

21.1 

'    4 

16    9.9 

16    8.0 

59  12.9 

-0.55 

59     5.7 

-0.64 

18  24.1 

8.83 

22.1 

.    5 

16     5.7 

16     3.3 

58  57.6 

0.71 

58  48.7 

0.78 

19  18.4 

8.89 

23.1 

6 

16    0.7 

15  57.9 

58  39.0 

0.83 

58  28.7 

0.89 

20  13.9 

8.33 

24.1 

7 

15  54.9 

15  51.7 

58  17.6 

-0.95 

58     5.9 

-1.00 

21   10.0 

8.34 

25.1 

.    8 

15  48.3 

15  44.7 

57  53.5 

1.06 

57  40.4 

1.18 

22    5.8 

8.30 

26.1 

9 

15  41.0 

15  37.1 

57  26.7 

1.17 

57  12.4 

1.81 

23    0.0 

8.81 

27.1 

10 

15  33.1 

15  28.9 

56  57.6 

-1.25 

56  42.4 

-1.88 

23  51.9 

8.11 

28.1 

11 

15  24.7 

15  20.4 

56  26.8 

1.30 

56  11.1 

1.31 

6 

29.1 

12 

15  16.2 

15  11.9 

55  55.5 

1.30 

55  40.0 

1.87 

0  41.2 

1.99 

0.5 

13 

15    7.9 

15    4.0 

55  25.1 

-1.22r 

55  10.8 

-J. 16 

1  27.8 

1.89 

1.5 

14 

15    0.3 

14  57.0 

54  57.4 

1.07 

54  45.2 

0.96 

2  12.3 

1.81 

2.5 

15 

14  54.1 

14  51.6 

54  34.4 

0.83 

54  25.3 

0.68 

2  55.3 

1.77 

3.5 

16 

14  49.6 

14  48.2 

54  18.0 

-0.53 

54   12.7 

-0.35 

3  87.4 

1.75 

4.5 

17 

14  47.4 

14  47.2 

54     9.7 

-0.16 

54    9.0 

+0.05 

4  19.4 

1.76 

5.5 

18 

14  47.7 

14  48.9 

54  10.8 

+0.86 

54  15.2 

0.47 

5    2.2 

1.81 

6.5 

19 

14  50.7 

14  53.3 

54  22.1 

+0.69 

54  31.7 

+0.91 

5  46.4 

1.88 

7.5 

20 

14  56.7 

15    0.7 

54  43.9 

1.12 

54  58.6 

1.33 

6  32.6 

1.97 

8.5 

21 

15     5.3 

15  10.6 

55  15.7 

1.52 

55  35.0 

1.69 

7  21.1 

8.08 

9.5 

22 

15  16.4 

15  22.7 

55  56.3 

+i.a5 

56  19.4 

+1.98 

8  12.2 

8.18 

10.5 

23 

15  29.3 

15  36.2 

56  43.8 

2.07 

57     9.1 

2.13 

9     54 

8.85 

11.5 

24 

15  43.2 

15  50.3 

57  34.9 

2.15 

58    0.7 

8.18 

10    0.0 

8.89 

12.5  1 

1 

25 

15  57.1 

16    3.6 

58  25.8 

+2.05 

58  49.8 

■fl.93 

10  55.2 

8.30 

13.5 

26 

16     9.7 

16  15.1 

59  12.0 

1.76 

59  31.9 

1.55 

11  50.3 

8.88 

14.5 

27 

16  19.8 

16  23.6 

59  49.1 

1.30 

60    3.1 

1.08 

12  44.7 

8.25 

15.5 

28 

16  26.4 

16  28.3 

60  13.6 

0.73 

60  20.5 

+0.48 

13  38.4 

8.28 

16.5 

29 

16  29.2 

16  29.1 

60  23.7 

•M).ll 

60  23.2 

-0.18 

14  31.8 

8.88 

17.5 

30 

i 

16  28.0 

16  26.1 

60  19.3 

-0.45 

60  12.3 

-0.70 

15  25.3 

8.84 

18.5 

1 
1 

24 
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V. 


GEEENWIOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff.  for 
1  Minate. 

Declination. 

Diflf.  for 
1  Minute. 

Hoar. 

Right  Ascension. 

Diff.  for 
1  Minnte. 

Declination. 

Di£Elfor 
1  Minute. 

WEI 

3NESr 

)AY  1. 

FRIDAY  3. 

I 

h     m     s 

s 

0       /       // 

II 

h     m     8 

8 

0         1         II 

u 

0 

1 1   59  43.86 

3.9466 

N.  4  21     3.7 

19.939 

0 

13  47    4.97 

9.9439 

S.  5  32  31.7 

19.009 

1     1 

12     1  58.62 

9.9455 

4    8  48.6 

19.963 

1 

13  49  19.59 

9.9449 

5  44  31.2 

11.975 

i     2 

12    4  13.32 

9.9445 

3  56  32.1 

19.987 

2 

13  51  34.27 

9.9459 

5  56  28.7 

11.940 

3 

12    6  27.96 

9.9435 

3  44  14.1 

19.311 

3 

13  53  49.02 

9.9463 

6    8  24.0 

11.909 

4 

12    8  42.54 

9.9496 

•  3  31  54.8 

19.339 

4 

13  .56    3.83 

9.9474 

6  20  17.0 

11.863 

5 

12  10  57.07 

9.9417 

3  19  34.3 

19.351 

5 

13  58  lb.7l 

9.9486 

6  32    7.6 

11.893 

6 

12  13  11.54 

9.9408 

3    7  12.7 

19.369 

6 

14    0  .33.67 

9.9499 

6  43  55.8 

11.789 

'     7 

12  15  25.96 

9.9399 

2  54  50.0 

19.387 

7 

14    2  48.70 

9.9511 

6  55  41.5 

11.740 

8 

12  17  40.33 

9.9399 

2  42  26.2 

19.404 

8 

14     5    3.80 

9.9593 

7    7  24.6 

11.697 

9 

12  19  54.66 

9.9384 

2  30     1.5 

19.418 

9 

14    7  18.98 

9.9537 

7  19    .5.1 

11.659 

10 

12  22    8.94 

9.9377 

2  17  36.0 

19.433 

10 

14    9  34.24 

9.9551 

7  30  42.9 

11.606 

11 

12  24  23.18 

9.9370 

2    5    9.7 

19.444 

11 

14  1 1  49.59 

9.9565 

7  42  17.8 

11.559 

12 

12  26  37.38 

9.9364 

1  52  42.7 

19.455 

12 

14  14    5.02 

9.9579 

7  .53  49.9 

11.511 

13 

12  28  51.55 

9.9358 

1  40  15.1 

19.465 

13 

14  16  20..54 

9.9594 

8    5  19.1 

11.469 

14 

12  31    5.m 

9.9359 

1  27  46.9 

19.473 

14 

14  18  .36.15 

9.9608 

8  16  45.3 

11.411 

J5 

12  as  19.78 

9.9347 

1   15  18.3 

19.480 

15 

14  20  51.84 

9.9693 

8  28    8.4 

11.359 

16 

12  35  .33.85 

9.9343 

1     2  49.3 

19.486 

16 

14  23    7.63 

9.9639 

8  39  28.4 

11.307 

17 

12  37  47.90 

9.9339 

0  50  20.0 

19.491 

17 

14  25  23.51 

9.9655 

8  50  45.2 

11.953 

18 

12  40     1.92 

9.9335 

0  37  50.4 

19.495 

18 

14  27  39.49 

9.9679 

9     1  58.8 

11.196 

19 

12  42  15.92 

9.9339 

0  25  20.6 

19.497 

19 

14  29  5,5.57 

9J9689 

9  13    9.0 

11.149 

20 

12  44  29.90 

9.9399 

0  12  50.8 

19.497 

20 

14  32  11.75 

9.9706 

9  24  1.5.8 

11.085 

21 

12  46  43.87 

9.9337 

N.  0    0  21.0 

19.496 

21 

14  34  28.04 

9.9793 

9  35  19.2 

ujosn 

22 

12  48  57.82 

9.9395 

S.  0  12    8.7 

19.494 

22 

14  36  44.43 

9.9741 

9  46  19.0 

10.967 

23 

18  51  11.77 
TH 

9.9394 

UBSDa 

S.  0  24  38.3 
kY  2. 

19.499 

23 

14  39    0.a3 

9.9750 

rURDj 

S.  9  57  15.2 
lY  4. 

10.906 

0 

12  53  25.71 

9.9393 

S.  0  37    7.7 

19.488 

0 

14  41  17.54 

9.9777 

S.IO    8    7.7 

10.844 

1 

12  55  39.64 

9.9399 

0  49  36.8 

19.489 

1 

14  43  34.25 

9.9795 

10  18  56.5 

10.789 

2 

12  57  53.57 

9.*i39s< 

1    2    5.5 

19.475 

2 

14  45  51.08 

9J2814 

10  29  41.5 

10.717 

3 

13    0    7.50 

9.9393 

1   14  3:3.8 

19.467 

3 

14  48    8.02 

9.9833 

10  40  22.6 

10.659 

4 

13    2  21.44 

9.9393 

1  27     1.5 

19.457 

4 

14  50  25.08 

9.9859 

10  50  .59.7 

10.586 

5 

13    4  35.38 

9.9394 

1  39  28.6 

19.417 

5 

14  52  42.25 

9.9879 

11     1  32.9 

10.519 

6 

13    6  49.33 

9.9396 

1  51  55.1 

19.435 

6 

14  .54  59.54 

9.9899 

11   12    2.0 

10.450 

7 

13    9    3.29 

9.9398 

2    4  20.8 

19.499 

7 

14  .57  16.95 

9.9919 

1 1  22  26.9 

10.381 

8 

13  11   17.27 

9.9331 

2  16  4.5.7 

19.407 

8 

14  59  .34.48 

9.9939 

11  .32  47.7 

10.311 

9 

13  13  31.26 

9.9334 

2  29    9.7 

19.399 

9 

15     1  52.13 

9.9959 

11  43    4.2 

10.939 

10 

13  15  45.27 

9.9337 

2  n  32.7 

19.375 

10 

15    4     9.i»0 

9.9979 

11  .53  16.4 

10.167 

n 

13  17  59.30 

9.9341 

2  M  54.7 

19.357 

11 

15    6  27.80 

9.9993 

12    3  24.2 

10.093 

12 

13  20  13.3<; 

9.9346 

3    6  15.6 

19.33U 

12 

15    8  45.82 

9.3014 

12  13  27.5 

10.018 

]3 

13  22  27.45 

9.9351 

3  18  35.:< 

19.317 

13 

15  11     .3.97 

9.3035 

12  23  26.3 

9.949 

14 

13  24  41.57 

9.9a56 

3  30  5.3.7 

19.995 

14 

15  13  2ti.2i 

9.3056 

12  a3  20.5 

9.fa65 

15 

13  26  55.72 

9.9361 

3  43  10.7 

19.979 

15 

15  15  40.64 

9.3077 

12  43  10.1 

9.787 

16 

13  29    9.90 

5.9367 

3  55  26.3 

19,948 

16 

15  17  59.17 

9.3099 

12  52  55.0 

9.709 

17 

13  31  24.12 

9.9374 

4     7  40.5 

19.923 

17 

15  20  17.83 

9.3191 

13    2  35.2 

9.639 

18 

13  ?«  38.38 

9.9381 

4  19  53.1 

19.196 

18 

15  22  .36.62 

9.3149 

13  12  10.5 

9.548 

19 

13  35  52.69 

9.9388 

4  .32    4.0 

19.168 

19 

15  24  55..54 

9.3164 

13  21  40.9 

9.466 

20 

13  38    7.04 

9.9396 

4  44  13.2 

19.139 

20 

15  27  14.59 

9.3186 

13  31     6.4 

9J83 

21 

13  40  21.44 

9.9405 

4  56  20.7 

19.110 

21 

15  29  33.77 

9.3906 

13  40  26.9 

9.999 

22 

13  42  35.90 

9.9414 

5    8  26.4 

19.078 

22 

15  31  5.3.08 

9.3930 

13  49  42.3 

9.914 

m 

13  44  50.41 

9.9493 

5  20  30.1 

19.044 

23 

15  34  12.53 

9.3959 

13  58  52.6 

9.198 

21 

13  47    4.97 

9.9439 

S.  5  32  31.7 

19.009 

24 

15  36  32.11 

9J974 

S.  14    7  57.7 

9.049 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 

.Bight  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

BiA  for 
1  Minute. 

Hour. 

Right  Ascension. 

Difl.  for 
1  Minut(\ 

Declination. 

Diff.  for 
1  Minute. 

SI 

JNDA 

sr  5. 

TUESDAY  7. 

h      m     8 

8 

O         I         11 

// 

h     ni      9 

1       s 

0         t         II 

!      " 

0 

15  36  32.11 

2.3974 

S.14    7  57.7 

9.049 

0 

17  30  .32.56 

2.41 17 

S.  19  25  37.6 

n.92i 

1 

15  38  51.82 

3U»96 

14  16  57.6 

8.954 

1 

17  32  57.29 

2.4125 

19  29  29.2 

3.799 

2 

15  41    1].()6 

9.3318 

14  25  52.2 

8.865 

2 

17  35  22.06 

2.4139 

19  33  13.5 

3.677 

3 

15  43  31.63 

9.3340 

14  34  41.4 

8.775 

3 

17  37  46.87 

2.4  J  38 

19  36  50.4 

3.554 

4 

15  45  51.74 

2.3369 

14  43  25.2 

8.684 

4 

17  40  11.72 

2.4144 

19  40  20.0 

3.432 

5 

15  48  11.98 

2.3384 

14  52    3.5 

6.599 

5 

17  42  36.60 

2.4150 

19  43  42.2 

3.309 

6 

15  50  :«.a5 

2.3406 

15    0  36.3 

8.500 

6 

17  45     1.52 

2.4156 

19  46  57.1 

3.186 

7 

15  52  52.85 

2.3498 

15    9    3.5 

8.407 

7 

17  47  2().47 

2.4159 

19  50     4.6 

3.063 

8 

15  55  13.48 

2.3450 

15  17  25.1 

8.319 

8 

17  49  51.43 

9.4J62 

19  .53     4.7 

2.940 

9 

15  .57  34.25 

2.3479 

15  25  41.0 

8.917 

9 

17  .52  16.41 

2.4165 

19  55  57.4 

2.816 

10 

15  59  55.15 

9.3493 

15  33  51.1 

8.191 

10 

17  54  41.41 

2.4167 

19  58  42.6 

2.692 

11 

16     2  16.17 

9.3514 

15  41  55.5 

8.094 

11 

17  57    6.42 

2.4169 

20     1  20.4 

2.567 

12 

16     4  37.;» 

2.')536 

15  49  .54.0 

7.996 

12 

17  59  31.44 

2.4170 

20    3  50.7 

2.442 

13 

\6     6  58.60 

9.3557 

15  57  46.6 

7.827 

13 

18     1  56.46 

2.4170 

20    6  13.5 

2.318 

14 

16     9  20.01 

9.3579 

16    5  33.3 

7.797 

14 

18    4  21.48 

9.4170 

20    8  28.9 

9.194 

15 

16   II  41.55 

9.3600 

16  13  13.9 

7.697 

15 

18    6  46.50 

2.4169 

20  10  ;36.8 

9.069 

16 

16  14     3.21 

9.3691 

16  20  48.5 

7.596 

16 

18    9  11.51 

9.4167 

20  12  37.2 

1.944 

17 

16  16  25.00 

9.9649 

16  28  17.0 

7.424 

17 

18  11  36.50 

9.4164 

20  14  30.1 

1.819 

18 

16  18  46.91 

9.3669 

hi  35  39.4 

7.399 

18 

18  14     1.47 

9.4160 

20  16  15.5 

1.694 

19 

16  21     8.94 

9.36A9 

16  42  55.6 

7.918 

19 

18  16  26.42 

9.4156 

20  17  53.4 

1.569 

20 

16  23  31.09 

9Jn09 

16  50    5.5 

7.113 

20 

18  18  51.35 

9.4158 

20  19  23.6 

1.444 

21 

16  25  53.37 

9.3799 

16  57    9.1 

7.007 

21 

18  21   16.25 

9.4147 

20  20  46.7 

1. 31 9 

22 

16  28  15.76 

9.3749 

17    4    6.3 

6.901 

22 

18  2:)  41.11 

9.4141 

20  22    2.1 

1.193 

23 

1 

16  30  38.27 

9.3761 

ONDA 

S.17  10  57.2 
Y  6. 

6.795 

23 

18  26    5.94 
WEI 

9.4135 
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XL 


GEEENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  AboodbIoii. 


Dili:  for 
1  Minute. 


DecUnatioii. 


DifCfor 
IMinnteJ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  25. 


h     m     8 
8  50    9.73 
8  52  32.66 
8  54  55.60 


8 
8 
9 
9 


57 

59 

2 

4 


18.54 

41.48 

4.42 

27.36 


9  6  50.29 
9  9  13.21 
9  11  36.12 
9  13  59.01 
9  16  21.89 
9  18  44.75 
9  21  7.59 
9  23  30.40 
9  25  53.18 
9*28  15.93 
9  30  38.65 
9  a3  1.34 
9  35  23.99 
9  37  46.60 
9  40  9.18 
9  42  31.72 
9  44  54.21 


8 

9.3831 
9.3899 
9.3893 
9.3893 
9.3893 
9.3893 
9.3899 
9.3891 
9.3819 
9.3817 
9.3814 
9.3811 
9.3808 
9.3804 
9.3799 
9.3794 
9.3789 
9.3784 
9.3778 
9.3779 
9.3766 
9.3760 
9<^59 
9.3744 


N.17 
17 
17 
17 
17 

17 
17 
17 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
15 
N.14 


26.8 
9.4 
45.1 
13.8 
35.7 
50.8 
59.1 
0.6 
55.4 
43.5 
24S) 
59.6 
27.7 
49.3 
4.4 
12.9 
15.0 
10.8 
0.2 
27  43.3 
19  20.2 
10  50.8 
2  15.3 
53  33-7 


46 

40 

.33 

27 

20 

13 

6 

0 

52 

45 

38 

30 

23 

15 

8 

0 

52 

44 

36 


SUNDAY  26. 


9  47 
9  49 
9  52 
9  54 
9  56 
9  59 
1 


10 
10 
10 
10 
10 
10 
10 
10 


3 
6 
8 
10 
13 
15 
18 


10  20 
10  22 
10  25 
10  27 
10  29 
10  32 
10  34 
10  36 
10  39 
10  41 
10  43 


16.65 

9.3737 

39.05 

9.3799 

1.40 

9.3791 

23.70 

9.3719 

45.95 

9.3703 

8.14 

9.3694 

30.28 

9.3685 

52.36 

9.3676 

14.39 

9.3667 

36.36 

9.3657 

58.27 

9.3647 

20.12 

9.3637 

41.91 

9.3696 

3.6.'^ 

9.3615 

25.29 

9.3605 

46.89 

9.3594 

8.42 

9.3583 

29.89 

9.3579 

51.29 

9.3561 

12.62 

9.3550 

a3.89 

9.3539 

55.09 

2.3597 

16.22 

2.3516 

37.28 

9.a<i05 

58.28 

9.3494 

N.14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
10 

N.IO 


44  46.0 
35  52.3 
26  52.7 

17  47.2 
8  35.8 

59  18.*i 

49  55.7 
40  27.1 
30  52.9 

13.2 
28.0 
37.4 
41.4 
40.1 
33.6 
21.9 
5.1 
0  43.2 

50  16.4 
3!)  44.7 
29  8.1 

18  26.8 
7  40.8 

56  50.2 

45  55.1 


21 
11 
1 
51 
41 
31 
21 
11 


6J239 
6.347 
6.463 
6.576 
6.699 
6.b05 
6.918 

ijm 

7.143 
7.954 
7.366 
7.477 
7.586 
7.694 
7.803 
7.911 
8.017 
8.123 
8.999 
8.333 
8.437 
8.541 
8.643 
8.744 


Hour. 


Right  Asoenaion. 


Dili:  for 
1  Minute. 


DeoUnatioxi. 


Dift  for  I 
I  Minute. 


8.845 

8.944 

9.043 

9.141 

9.938 

9.334 

9.499 

9.593 

9.616 

9.707 

9.798 

9.838 

9.977 

10.065 

10.152 

10.937 

10.399 

10.406 

10.488 

lO..^® 

10.649 

10.797 

10.805 

10.881 

10.956 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


MONDAY  27. 


h 
10 

10 
10 
10 
10 
10 
10 

11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 


ni 

43 

46 

48 

51 

58 

55 

58 

0 

2 

5 

7 

9 

12 

14 

16 

19 

21 

2;} 

26 

28 
30 

a3 

35 
37 


58.28 
19.21 
40.06 

0.85 
21.57 
42.22 

2.80 
23.31 
43.75 

4.13 
24.44 
44.68 

4.85 
24.96 
45.00 

4.97 
24.88 
44.73 

4.52 
24.25 
43.91 

3.51 
23.05 
42.54 


8 

9.3494 
9.3489 
9.3470 
9.3459 
9.3447 
9.3436 
9.3494 
9.3413 
9.3409 
9.3391 
9.3379 
9.3368 
9.3357 
9.3346 
9.3334 
9.3393 
9.3313 
9.3303 
9.3993 
9.3982 
9.3979 
9.3969 
9.3953 
9.3943 


N.IO 
10 
10 
10 
10 
9 
9 

9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
N.  6 


45  55.1 
34  55.5 
23  51.5 
12  43.2 
1  30.6 
50  13.9 
38  53.1 
27  28.3 
15  59.5 
26.9 
50.5 
10.4 
26.7 
39.5 
48.8 
54.8 
57.5 
57.0 
5.3.3 
46.6 
37.0 
24.5 
9.2 
51.2 


4 
52 
41 
29 
17 

5 
53 
41 
29 
17 

5 
53 
41 
29 
16 


TUESDAY  28. 


11  40 
11  42 
11  44 
11  46 
11  49 
11  51 
11  53 
11  56 

11  58 

12  0 


12 

12 
12 


3 
5 

7 


12  10 
12  12 
12  14 
12  17 
12  19 
12  21 
12  24 
12  26 
12  28 
12  30 
12  33 
12  35 


1.97 
21.34 
40.66 
59.93 
19.15 
38.31 
57.42 
16.49 
35.51 
54.48 
13.41 
32.30 
51.14 

9.94 
28.71 
47.45 

6.15 
24.82 
43.46 

2.07 
20.65 
39.21 
57.74 
16.25 
34.74 


9.3933 
9.3994 
9.3916 
9.3907 
9.3198 
9.3189 
9.3189 
9.3174 
9.3166 
9.3158 
9.3151 
9.3144 
2.3137 
2.3131 
9.3196 
9.3190 
9.3114 
9.3109 
9.3104 
9.3099 
9.3095 
9.3091 
9.3067 
9.3083 
9.3080 


N.  6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 

N.  0 


4 
52 
39 
27 
14 

2 
49 
37 
24 
11 
59 
46 
3:3 
20 

7 
55 
42 
29 
16 

3 
50 
37 
24 
12 
59 


30.7 

7.7 

42.2 

14.3 

44.2 

11.9 

37.6 

1.3 

23.1 

43.0 

1.2 

17.8 

:32.8 

46.4 

58.6 

9.6 

19.4 

28.1 

35.7 

42.4 

48.3 

53.5 

58.1 

2.1 

5.6 


u 
10.956 

11.030 

11.109 

11.174 

11.944 

11.312 

11.380 

11.447 

11.51Q 

11.575 

11.637 

11.6$^ 

11.758 

11.816 

11.879 

11.927 

11.982 

12.03^ 

12.087 

19.136 

19.184 

19.932 

19.977 

19.321 


19.363 
19.404 
19.445 
19.483 
19.590 
19.555 
19.588 
12.621 
19US52 
12.682 
12.710 
12.737 
19.762 
19.785 
19.807 
19.897 
19.846 
19.864 
19.881 
19.895 
12.907 
19.918 
12.998 
12.937 
12.945 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


I 
Hour. 


Bight  ABcenaion. 


Difll  for 
I'Minate, 


DeoUnation. 


Diff:  for 
1  MlDnt«. 


WEDNESDAY  29. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 

12  35 
12  .37 
12  40 
12  42 
12  44 
12  47 
12  49 
12  51 
12  54 
12  56 

12  58 

13  0 
13  3 
13  5 


13 
13 
13 
13 
13 


7 
10 
12 
14 
17 


13  19 
13  21 
13  24 
13  26 
13  28 


8 

s 

34.74 

9.3080 

53.21 

9.3077 

11.67 

9.3075 

30.11 

9.3073 

48.54 

9.3071 

6.96 

3.3069 

25.37 

9.3068 

43.77 

9.3067 

2.17 

9.3067 

20.57 

9.3067 

38.97 

9.3067 

57.37 

9.3067 

15.77 

9.3068 

34.18 

9.3068 

52.59 

9.3069 

11.01 

9.3071 

29.44 

9.3073 

47.89 

9.3076 

6.35 

9.3078 

24.83 

9.3081 

43..33 

9.3065 

1.85 

9J088 

20.;i9 

9.3099 

38.96 

9.3097 

N.  0 
0 
0 
0 

N.  0 

S.  0 
0 
0 
0 
0 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 

S.  3 


5.6 

8.7 

11.6 

14.3 

16.9 

40.5 

37.9 

35.1 

32.0 

57  28.6 

10  24.8 

20.4 

15.4 

9.7 

3.2 

.'55.9 

47.6 

38.2 

53  27.6 

6  15.8 

2.7 

48.2 

32.2 

14.6 


59 
46 
33 
20 
7 
5 
18 
31 
44 


23 

36 
49 
2 
14 
27 
40 


19 
31 
44 
57 


19.945 
19.950 
19.953 
19.956 
19.957 
19.957 
19.955 
13.951 
19.946 
19.940 
13.939 
19.939 
19.911 
13.898 
19.885 
13.870 
13.859 
13.833 
13.813 
19.799 
19.770 
19.746 
19.790 
19.699 


THURSDAY,  MARCH  1. 
0  I    13  30  57.55  |    9.3101  18.  4    9  55.3 


19.664 


PHASES  OF  THE  MOON. 


C   Last  Qiinrter. 
#  New  Moon 
J)  First  Quarter 
O  Full  Moon      . 


.  Feb. 


d  h  m 

4  7  25.7 

11  11  52.4 

19  13  59.2 

26  23  57.6 


d  h 

C   Perigee.    .    .    .  Feb.       1  17.2 

C  Apogee 17  9.5 

(T   Perigee 29  4.3 
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XIIL 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Day  of  the 
Month. 

Kame  and  DirectioD 
of  Object. 

Noon. 

P.L. 

of 

Dlff. 

Ill»». 

P.L. 

of 

Diff. 

VIb. 

P.L. 
of 

Diff. 

ix»». 

P.L. 

of 

Dlff. 

1 

o         '  ^JJ 

O           /         1/ 

O          1        11 

O           i        ft 

. 

1 

Pollux 

W. 

66  15  22 

9301 

68    1  20 

9999 

69  47  21 

9996 

71  33  24 

9996 

1 

Satdrit 

W. 

55  53  48 

S99!> 

57  41  39 

9994 

59  29  31 

9883 

61  17  24 

9^  . 

Regiilus 

w. 

30    6  19 

9951 

31  53  31 

9950 

33  40  44 

9949 

35  27  58 

9949 

1 

( 

1 

Jupiter 

E. 

64  31  59 

9309 

62  AQ    2 

9309 

61     0    5 

9309 

.59  14    8 

9309 

1 

1 

Antares 

E'. 

70  26  24 

9311 

68  40  41 

9319 

66  .54  .59 

9314 

65    9  20 

9316 

Venus 

E. 

94  21  12 

9630 

92  42  58 

9630 

91     4  44 

9699 

89  26  29 

9699  , 

1 

1 

Sun 

E. 

133  47    2 

9565 

132    7  19 

9565 

130  27  36 

9564 

128  47  .52 

9564 

1    2 

Pollux 

W. 

80  23  46 

9998 

82    9  50 

9300 

83  55  50 

9301 

85  41  48 

9309 

Saturn 

W. 

70  16  36 

9999 

72    4  21 

9930 

73  52    4 

9939 

75  39  44 

9935 

Regulus 

W. 

44  24    0 

9953 

46  11     8 

9955 

47  58  14 

9957 

49  45  17 

9959 

Jupiter 

E. 

50  24  45 

9311 

48  39    1 

9313 

46  53  20 

9316 

45    7  44 

9390 

Antares 

E. 

56  22    5 

9335 

54  36  56 

9340 

52  51  55 

9346 

51     7    3 

9353 

1 

Venus 

E. 

81  15  26 

9635 

79  37  18 

9637 

77  59  13 

9640 

76  21   12 

9649 

Sun 

E. 

120  29  23 

9569 

118  49  46 

9579 

117  10  12 

9574 

115  30  41 

9576 

3 

Saturn 

W. 

84  37    8 

9948 

86  24  24 

9951 

88  11  35 

9955 

89  58  41 

9956 

Regiihis 

W. 

58  39  40 

9979 

60  26  20 

9976 

62  12  55 

9979 

63  59  25 

9983  ' 

Jupiter 

E. 

36  21     8 

9349 

34  36  10 

9348 

32  51  21 

9355 

31     6  42 

9363 

Antures 

E. 

42  25  36 

9401 

40  42    3 

9414 

38  58  48 

9499 

37  15  54 

9945 

Vends 

E. 

68  11  59 

9657 

66  34  22 

9660 

64  56  49 

9664 

63  19  21 

9669 

aAquilw 

E. 

90  2!)    2 

9835 

88  49    6 

9898 

87  15  15 

9833 

85  41  30 

9839 

Sun 

E. 

107  13  .59 

9591 

105  34  52 

9594 

103  55  49 

9598 

102  16  51 

3609 

4 

Saturn 

W. 

98  52  48 

9979 

100  39  19 

9983 

102  25  44 

9987 

104  12    3 

9901 

Regulus 

W. 

72  50  33 

9309 

74  36  29 

9306 

76  22  19 

9311 

78    8    2 

9315 

Spica 

W. 

20  10    1 

9576 

21  49  29 

9541 

23  29  45 

9515 

25  10  38 

9494 

1 

Mars 

W. 

15  31  44 

9450 

17  14    8 

9443 

18  56  42 

9438 

20  39  22 

9436 

1 

Venus 

E. 

55  13  28 

9690 

53  36  35 

9695 

51  59  49 

9701 

50  23  10 

9705 

1 

a  Aqiiilee 

E. 

77  55  16 

9887 

76  22  41 

9901 

74  50  23 

9915 

73  18  23 

9931 

Sun 

E. 

94    3  26 

9023 

92  25    2 

9898 

90  46  45 

9633 

89    8  .35 

9638 

1    5 

Regulus 

W. 

86  54  58 

9339 

88  40     1 

9344 

90  24  56 

9349 

92    9  44 

9355 

Spica 

W. 

33  40  26 

9443 

35  22  59 

9440 

37    5  37 

9438 

38  48  18 

9436 

1 

1 

Mars 

W. 

29  12  47 

9443 

.30  55  21 

9446 

32  37  50 

9450 

34  20  14 

9453 

1 

Venus 

E. 

42  21  37 

9739 

40  45  40 

9738 

39    9  51 

9744 

37  34     9 

9750 

1 
1 

a  Aqiiilre 

E. 

65  44    0 

3033 

64  14  28 

3058 

62  45  28 

3087 

61  17    3 

3117 

1 

Sun 

E. 

80  59  24 

9663 

79  21  55 

9669 

77  44  33 

9674 

76    7  18 

9680 

,    6 

Spica 

W. 

47  21  50 

9441 

49    4  27 

9443 

50  47    1 

9445 

52  29  31 

9449 

Mars 

W. 

42  50  53 

9475 

44  32  42 

9479 

46  14  25 

9484 

47  56     1 

9489 

1 

Venus 

E. 

29  37  39 

9781 

28    2  46 

9788 

26  28    2 

9795 

24  513  27 

9801 

, 

aAquilce 

E. 

54    5    7 

3313 

52  41  10 

3363 

51  18  11 

3417 

49  56  14 

3476 

1 

Sun 

E. 

68    2  59 

9708 

66  26  30 

9714 

64  .50    9 

9790 

63  13  56 

9797 

1    7 

Spica 

W. 

61     0  43 

9470 

62  42  39 

9475 

64  24  28 

9480 

66    6  10 

9485 

Mars 

W. 

.56  22  10 

9516 

.58    3     1 

9599 

59  43  44 

9597 

61  24  19 

9533 

, 

Jupiter 

W. 

19  43  24 

9551 

21  23  27 

9545 

23    3  38 

9541 

24  43  54 

9540 

1 

1 

Sun 

E. 

55  14  59 

9759 

.53  39  37 

9766 

52    4  24 

9779 

50  29  20 

9779 

8 

Spica 
Mars 

W. 

74  32  43 

9515 

76  13  36 

9591 

77  54  20 

9597 

79  34  55 

9535 

t 

W. 

69  45    5 

9565 

71  24  48 

9579 

73    4  21 

9579 

74  43  45 

9585 
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GEBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

■ 

n 

Narae  and  Direction 

Midnight. 

P.L. 

of 

XVb. 

P.L. 
of 

XVUIh. 

p.  L. 
of 

XXP". 

P.L. 
of 

I' 

HI    V/UJC^v* 

Diff. 

Diff. 

Diff. 

Diff. 

O           /        /# 

0          t        If 

O          1        It 

O          1        II 

1 

Pollux 

W. 

73  19  29 

9296 

75    5  34 

9906 

76  51  39 

2996 

78  37  44 

9297 

Saturn 

W. 

63    5  17 

&Sft24 

64  53    9 

9995 

66  41     0 

9926 

68  28  49 

9297 

Regulus 

W. 

37  15  12 

9950 

39    2  25 

9950 

40  49  38 

9951 

42  36  50 

9959 

Jupiter 

E. 

57  28  12 

9303 

55  42  17 

9304 

53  56  24 

9306 

52  10  33 

9308  1 

Antures 

E. 

63  23  4 1 

9319 

61  38  12 

2329 

59  52  44 

9395 

58    7  21 

9330 

VENua 

E. 

P7  48  14 

2630 

m  10    0 

9631 

84  31  47 

9639 

82  53  36 

9633 

Suif 

E. 

127    8    8 

9565 

125  28  25 

9566 

123  48  43 

9566 

122    9    2 

9568 

2 

Pollux 

W. 

87  27  44 

9305 

89  13  36 

9308 

90  59  24 

9311 

92  45    8 

9314 

Saturn 

W. 

77  27  20 

9937 

79  14  53 

9239 

81     2  22 

9949 

82  49  47 

9945 

Uegiilus 

W. 

51  32  17 

9961 

53  19  14 

9964 

55    6    7 

9266 

56  52  56 

9970 

Jupiter 

E. 

43  22  13 

9323 

41  36  47 

9397 

39  51  27 

9339 

38    6  14 

9337 

An  tares 

Vs. 

49  22  21 

9361 

47  37  50 

2369 

45  5,3  31 

9379 

44    9  26 

9389 

Venus 

E. 

74  43  14 

9644 

73    5  19 

9647 

71  27  28 

2650 

69  49  41 

9654 

Sun 

E. 

113  51  13 

9579 

112  11  49 

9581 

110  32  28 

9584 

108  53  1 1 

9588 

3 

Saturn 

W. 

91  45  42 

2969 

93  32  37 

9266 

95  19  27 

9270 

97    6  11 

9974  , 

Regulus 

W. 

65  45  50 

9987 

67  32    9 

9990 

69  18  23 

9994 

71     4  31 

9298  ' 

Jupiter 

E. 

29  22  14 

9371 

27  37  58 

9380 

25  53  55 

9391 

24  10    7 

9403 

An  tares 

E. 

35  33  23 

9464 

:33  51  19 

9485 

32    9  44 

9508 

30  28  42 

1 
9536 

Venus 

E. 

61  41  59 

9673 

60    4  43 

9677 

58  27  32 

9681 

56  50  27 

9686 

aAqnilse 

E. 

84    7  53 

9847 

82  34  26 

9855 

81     1   10 

9885 

79  28    6 

9876 

Sun 

E. 

100  37  59 

9606 

1)8  59  12 

2610 

97  20  31 

9615 

95  41  56 

9618 

4 

Saturn 

W. 

105  58  15 

9996 

107  44  20 

9301 

109  30  18 

9305 

in   \6  10 

2311   ' 

ReguUts 

VV. 

79  53  39 

9390 

81  39    9 

9395 

83  24  32 

9330 

85    9  48 

9334 

SpicA 

W. 

26  52    0 

9478 

28  33  44 

9465 

30  15  46 

9456 

31  58     1 

9449 

Mars 

W. 

22  22    5 

9436 

24    4  48 

9437 

25  47  30 

9438 

27  30  10 

9441   ! 

Venus 

E. 

48  46  37 

9710 

47  10  11 

9716 

45  33  52 

2799 

43  57  41 

9797 

aAquilee 

E. 

71  46  43 

9948 

70  15  25 

9966 

68  44  30 

9987 

67  14     1 

3009 

Sun 

E. 

87  30  31 

9643 

85  52  34 

2648 

84  14  44 

9659 

82  37    0 

9658 

5 

Rei^ulns 

W. 

93  54  24 

9360 

95  38  56 

9365 

97  23  21 

9370 

99    7  39 

9375 

'  Spica 

w. 

40  31     1 

9436 

42  13  45 

S436 

43  56  28 

9437 

45  39  10 

9438 

Mars 

w. 

36    2  33 

2457 

37  44  47 

9461 

39  26  55 

9465 

41     8  57 

9470  ' 

Venus 

E. 

35  58  35 

9756 

34  23    9 

9769 

32  47  51 

9768 

31   12  41 

9774 

aAquilee 

E. 

59  49  14 

3149 

58  22    4 

3185 

56  55  37 

3925 

55  2<)  57 

3967 

Sun 

E. 

74  30  11 

9686 

72  53  12 

9691 

71   16  20 

9697 

69  39  36 

9709 

6 

Spica 

AlARS 

W. 

54  11  56 

9453 

55  54  16 

9456 

57  36  31 

9460 

59  18  40 

9465 

W. 

49  37  30 

9494 

51  18  51 

9499 

53    0    5 

9505 

54  41  11 

9510 

Venus 

E. 

23  19     1 

9809 

21  44  45 

9817 

20  10  39 

9895 

18  36  43 

9834 

cr  Aquilfle 

E. 

48  35  23 

3549 

47  15  45 

3613 

45  57  25 

3699 

44  40  2J) 

3778 

SCN 

E. 

61  37  52 

9733 

60     1  56 

9739 

58  26    8 

9746 

56  50  29 

9753 

7 

Spica 

W. 

G7  47  45 

9490 

69  29  12 

9496 

71  10  31 

9509 

72  51  41 

9508 

\  Mars 

W. 

63    4  46 

2.540 

64  45    4 

9546 

66  25  13 

9553 

68    5  13 

9559 

i  Jupiter 

W. 

26  24   12 

9540 

28    4  30 

9541 

29  44  46 

9544 

31  24  58 

9548 

Sun 

E. 

48  54  25 

9786 

47  19  39 

9794 

45  45    3 

9»)1 

44  10  37 

9806 

8 

Spica 

W. 

81  15  20 

954 1 

82  55  36 

2548 

84  35  42 

9556 

86  15  37 

9564 

. 

Mars 

W. 

76  23    0 

9593 

78    2    5 

9600 

79  41     0 

9607 

81  19  45 

9615 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diif. 

np>. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

iXb. 

P.L. 

of 

Diff. 

c         *        /* 

^  o        *      li 

^  0  ^  '     " 

0      t      tt 

8 

Jupiter 

W. 

33    5    5 

9551 

34  45    7 

9555 

36  25    4 

9559 

38    4  55 

9965 

Antares 

W. 

29  25  30 

9710 

31     1  57 

96P5 

32  38  44 

9684 

34  15  46 

9675 

Sun 

E. 

42  36  20 

9816 

41     2  13 

9894 

39  28  16 

9831 

37  54  29 

9839 

9 

Spica 

W. 

87  55  22 

9579 

89  34  56 

9580 

91   14  19 

9588 

92  53  31 

9596 

Mars 

W. 

82  58  19 

9693 

84  36  43 

9630 

86  14  57 

9638 

87  53    0 

9647 

Jupiter 

W. 

46  22  10 

9596 

48     1  10 

9603 

49  40     1 

9610 

51  18  42 

9618 

A 11  tares 

W. 

42  22  55 

9660 

44    0  29 

9661 

45  38     1 

9663 

47  15  31 

9065 

Sun 

E. 

30    8  14 

9883 

28  35  33 

9891 

27    3    3 

9900 

25  30  44 

9909 

13 

Sun 

W. 

17  41  39 

3990 

19    7  24 

3931 

20  32  57 

3940 

21  58  19 

3951 

a  Arietis 

E. 

55  35  48 

3069 

54    7  16 

3101 

52  39    8 

3199 

51   11  25 

3143 

Aldebarnn 

E. 

86  13  33 

9845 

84  40    4 

9656 

a3    6  49 

9866 

81  33  47 

9876 

14 

Sun 

W. 

29    2    7 

3300 

30  26  18 

3311 

31  50  17 

3390 

a3  14     5 

3330 

a  Arietis 

E. 

43  59  39 

3968 

42  34  50 

3998 

41  10  36 

3330 

39  46  59 

3365 

Aldebaraii 

E. 

73  51  47 

9995 

72  20    0 

9934 

70  48  24 

9949 

69  16  59 

9959 

15 

Sun 

W. 

40  10  25 

3374 

41  33  11 

3389 

42  55  48 

3390 

44  18  16 

3397 

Aldebaran 

E. 

61  42  41 

9993 

60  12  20 

3001 

58  42    9 

3009 

57  12    7 

301.% 

Pollux 

E. 

105  47    3 

3049 

104  17  42 

3048 

102  48  29 

3055 

101  19  24 

3061 

16 

Sun 

W. 

51    8  35 

3431 

52  30  17 

3436 

53  51  53 

3440 

55  13  24 

3446 

Aldebaran 

E. 

49  43  57 

3046 

48  14  41 

3051 

46  45  31 

3056 

45  16  27 

3060 

Pollux 

E. 

93  55  55 

3091 

92  27  34 

3096 

90  59  19 

3100 

89  31     9 

3104 

17 

Sun 

W. 

61  59  48 

3469 

63  20  55 

3464 

64  41  59 

3465 

66    3    2 

3467 

Aldebaran 

E. 

37  52  17 

3075 

36  23  37 

3078 

34  55    0 

3079 

33  26  25 

3080 

Pollux 

E. 

82  11  30 

3190 

80  43  45 

3193 

79  16    3 

3195 

77  48  24 

3196 

Saturn 

E. 

91     1    8 

3051 

89  31  58 

3059 

88    2  50 

3054 

86  33  44 

3055 

18 

Sun 

W. 

72  48    9 

3464 

74    9  13 

3463 

75  30  19 

3460 

76  51  28 

3456 

Pollux 

E. 

70  30  23 

3198 

69    2  47 

3:97 

67  35  10 

3195 

m    7  31 

.1194 

Saturn 

E. 

79    8  21 

r 

3053 

77  39  14 

3059 

76  10    5 

3049 

74  40  53 

3047 

19 

Sun 

W. 

83  38  17 

3433 

84  59  56 

3497 

86  2r  42 

3491 

87  43  35 

3413 

a  Arietis 

W. 

23  17  35 

4934 

24  25  29 

4099 

25  35  :« 

3989 

26  47  29 

3883 

Pollux 

E. 

58  48  43 

3111 

57  20  47 

3108 

55  52  47 

3103 

54  24  4 1 

3099 

Saturn 

E. 

67  13  52 

3096 

65  44  11 

3090 

64  14  23 

3014 

62  44  27 

3007 

Regulus 

E. 

94  21  37 

3049 

92  52  25 

3043 

91  23    6 

3037 

8?)  53  39 

3030 

20 

Sun 

W. 

94  35  19 

3369 

95  58  1 1 

3358 

97  21   15 

a'M8 

98  44  31 

3336 

a  Arietis 

W. 

a3    9    8 

3.\^'> 

34  28  54 

3484 

35  49  ») 

3438 

37  II     f> 

3396 

1 

Pollux 

K. 

47    2  53 

3076 

45  34  14 

3071 

44     5  29 

3066 

42  36  38 

si'ea 

, 

Saturn 

E. 

55  12  35 

9967 

53  41  41 

9958 

52  10  3() 

9948 

50  3!>  18 

9938 

1 
1 

I 

Reguliis 

E. 

82  24    8 

9990 

80  53  43 

9981 

79  23    6 

9970 

77  52  15 

9959 

1 

21 

Sun 

W. 

105  44  21 

3979 

107    9    5 

3959 

108  34    5 

3944 

109  59  22 

3930 

a  Arietis 

W. 

44    9  56 

3993 

45  35  38 

3193 

47     1  56 

3165 

48  28  47 

31.18 

Pollux 

E. 

35  11     6 

3045 

33  41  49 

3044 

32  12  31 

3044 

30  43  13 

3047 

1 

Saturn 

E. 

42  59  23 

98»0 

41  26  39 

9868 

39  53  39 

9855 

38  20  22 

9649 

1 

Regulus 

E. 

70  14  35 

9901 

68  42  18 

9888 

67    9  44 

9875 

65  36  53 

8861 

XVL 
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QBEENWrCH  MEAN  TIME. 


LUNAR  DISTANCES. 


8 


13 


14 


15 


16 


17 


18 


19 


*^ 


21 


Name  and  Direction 
of  Object. 


JUPITBR  W. 

ADtares  W. 

Suif  E. 

Spica  W. 

Mars  W. 

Jupiter  W. 

Antares  W. 

Sew  R . 

Suif  W. 

aArietis  E . 

Aldebarnn  E . 

Suif  W. 

a  Arietis  E . 

Aldeboran  E . 

Sun  W. 

Aldebnran  E . 

Pollux  E . 

Sun  W. 

AldebaraD  E . 

Pollux  E . 

Sun  W. 

Aldebaran  E  • 

Pollux  E . 

Saturn  E . 

Sun  W. 

Pollux  E . 

Saturn  E . 

Sun  W. 

a  Arietia  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

Sun  VV. 

aArie.ia  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

Sun  W. 

aArietis  W. 

Pollux  B . 

Saturn  E  • 

Regulus  E  • 


P.L. 

Midnight. 

of 
Diff. 

0        /        n 

39  44  38 

2570 

35  53    0 

9668 

36  20  52 

9848 

94  32  31 

9605 

89  30  51 

3655 

52  57  13 

2696 

48  52  58 

9669 

23  58  37 

9990 

23  23  28 

3961 

49  44    7 

3165 

80    0  58 

9887 

34  37  42 

3338 

38  24    2 

9401 

67  45  46 

9961 

45  40  36 

3405 

55  42  13 

3099 

99  50  27 

3068 

56  34  49 

3450 

43  47  28 

3065 

88    3    4 

3106 

67  24    3 

3468 

31  57  51 

3081 

76  20  46 

3197 

85    4  39 

3056 

78  12  41 

3453 

64  39  51 

3193 

73  11  38 

3043 

89    5  37 

3405 

28     1    6 

3795 

52  56  30 

3093 

61   14  23 

3001 

88  24    4 

3093 

100    8    1 

3395 

38  33  30 

3357 

41     7  42 

3057 

49    7  47 

9997 

76  21  11 

9949 

111  24  56 

3914 

49  56  11 

3111 

29  13  58 

3059 

36  46  48 

9898 

64    3  44 

9847 

P.L. 

XVh. 

of 

Difll 

41  2^  14 

9576 

37  30  22 

9665 

34  47  26 

9856 

90  11  19 

9614 

91     8  32 

9663 

54  35  a3 

9633 

50  30  20 

9679 

22  26  43 

9930 

24  48  25 

3270 

48  17  16 

3189 

78  28  22 

9896 

36    1     9 

3348 

37     1  47 

3449 

66  14  44 

9969 

47    2  47 

3419 

54  12  27 

3098 

98  21  38 

3074 

57  56    9 

3454 

42  18  35 

3068 

86  35    4 

3119 

68  45    3 

3467 

30  29  18 

3081 

74  53    9 

3128 

83  35  35 

3056 

79  33  58 

3449 

63  12    9 

3190 

71  42  19 

3039 

90  27  48 

3397 

29  16  13 

3718 

51  28  14 

3091 

59  44  ] 1 

9993 

86  54  20 

3015 

101  31  44 

3313 

39  56  36 

3320 

39  38  40 

3053 

47  36    3 

2916 

74  49  54 

2938 

112  50  48 

3198 

51  24    7 

3085 

27  44  50 

3060 

35  12  56 

9814 

62  30  17 

9833 

P.L. 

XVlITh. 

of 

Diff. 

0 

1    // 

43 

3  42 

9583 

39 

7  49 

9661 

;33  14  11 

9865 

97  49  55 

2629 

92  46    2 

9679 

56 

13  43 

9641 

52 

7  37 

9677 

20  55    2 

2940 

26 

13  11 

3981 

46  50  54 

3914 

76  55  58 

9905 

37  24  25 

3358 

35  40  18 

3497 

64  43  53 

9977 

48  24  50 

3418 

52  42  49 

3ai4 

96  52  57 

3080 

59 

17  25 

3456 

40  49  46 

3070 

85 

7    9 

3115 

70 

6    4 

3466 

29 

0  45 

3081 

73  25  :« 

3199 

82 

6  31 

3055 

80  55  19 

3445 

61 

44  24 

3117 

70 

12  55 

3035 

91 

.50    8 

3388 

30  32  41 

3649 

49  59  53 

3086 

58 

13  50 

9985 

85 

24  26 

3007 

102 

55  41 

3300 

41 

20  24 

3287 

38 

9  33 

3049 

46 

4    4 

9905 

73 

18  2^i 

9926 

114 

16  59 

3183 

52 

.52  35 

3060 

20 

15  52 

3073 

33 

38  46 

9799 

60  56  32 

9818 

XXIh. 


O        t        10 

44  43  I 
40  45  21 
31  41     7 

99  28  20 

94  23  20 
57  51  42 

53  44  48 
19  23  34 

27  37  45 

45  25  1 
75  23  46 

38  47  30 
34  19  39 
63  13  12 

49  46  46 
51  13  19 

95  24  23 

60  38  38 

39  21  0 
83  39  18 

71  27  6 
27  32  12 
71  57  58 
80  37  26 

82  16  45 
60  16  35 
68  43  26 

93  12  38 

31  50  22 
48  31  26 
56  43  18 
as  54  22 

104  19  53 
42  44  51 
30  40  21 
44  31  51 
71  40  37 

115  43  28 

54  21  33 
24  47  9 

32  4  17 
59  22  28 


P.L. 

of 
Dfff. 


9590 
S660 
9873 

9631 
2681 
2649 
2683 
9951 

3291 
3940 
9916 

3366 
3536 
9985 

3494 
3041 
3085 

3459 
3073 
3118 

3465 
3080 
3199 
3055 

3439 
."til  4 
3031 

3379 
3589 
3081 
9976 
2999 

3286 
3254 
3047 
2893 
2913 

3167 
3036 
3090 
2785 
9803 
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GEEENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


Day  of  the 
Month. 

Name  and  Direi 
of  Object. 

9tion 

• 

Noon. 

P.L. 

of 

Diff. 

ini>. 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Diff. 

« 

P.L. 

of 

Diff. 

O            f         It 

O           1         If 

0           1        II 

O           1         II 

22 

Sun 

w. 

117  10  17 

3150 

1 18  37  26 

3133 

120    4  55 

3117 

121  32  44 

3090 

aArietis 

\v. 

55  51     1 

3019 

57  20  59 

8989 

58  51  26 

8965 

60  22  22 

9943 

Aldebarat 

w. 

2>  2.3    0 

S789 

23  57  42 

3774 

25  32  44 

2758 

27    8    7 

2741 

Saturn 

E. 

30  29  29 

8770 

28  54  22 

8756 

27  18  56 

8741 

25  43  10 

9735 

Regii1ii9 

E. 

57  48    4 

2788 

56  13  20 

2772 

54  38  16 

87.'>6 

53    2  51 

2741 

Spica 

E. 

HI  32    0 

8825 

109  58    4 

8808 

108  23  46 

8798 

106  49     7 

2775 

23 

SUN^ 

W. 

128  57  14 

3010 

130  27  14 

8992 

131  57  37 

2973 

ia3  28  23 

2956 

o  Ariel  rs 

W. 

C8    4    4 

883.1 

69  37  47 

8814 

71   11  57 

9793 

72  46  34 

9773 

Alde?>anr. 

W. 

35  10  34 

2657 

36  48  1 1 

2640 

38  26  12 

8693 

40    4  36 

2605 

Re^iilus 

E. 

45    0  23 

8658 

43  22  46 

9641 

41  44  47 

8624 

40    6  25 

9607 

Spica 

E. 

98  50  19 

8689 

97  13  25 

9678 

95  36    7 

8655 

93  58  26 

2638 

Mars 

E. 

106  22    8 

8698 

104  45  25 

8681 

103    8  19 

8663 

101  30  49 

9645 

24 

Aldebarnu 

W. 

48  22  34 

8518 

50    3  22 

8501 

51  44  34 

8485 

53  26    9 

2467 

Regnlus 

E. 

31  48  40 

8508 

30    7  57 

8504 

28  26  50 

8488 

26  45  20 

9471 

Spica 
Mars 

E. 

85  44    9 

8551 

84    4    6 

8534 

62  23  40 

2517 

80  42  50 

9500 

E, 

93  17  14 

8555 

91  37  17 

8538 

89  56  56 

9530 

68  16  10 

2503 

2. 

Aldebaran 

W. 

62    0    3 

8364 

63  44    0 

8368 

65  28  20 

8353 

67  13    2 

2337 

Spica 

E. 

72  12  57 

8480 

70  29  51 

8405 

68  46  24 

9391 

67    2  36 

2377 

Mars 

E. 

79  46  15 

3417 

78    3    4 

8401 

76  19  30 

8384 

74  35  33 

9369 

Jupiter 

E. 

115  15  23 

8419 

113  32  16 

8403 

1 1 1  48  46 

8387 

110    4  5:) 

2371 

26 

Aldebaran 

W. 

76     1  57 

8267 

:7  48  45 

8254 

79  35  52 

9041 

81  23  18 

2299 

Pollux 

W. 

32  44     1 

84J9 

34  27    9 

8391 

36  10  5() 

9367 

37  55  18 

2346 

Saturn 

W. 

23  28  24 

8857 

25  15  27 

8343 

27    2  51 

8039 

28  50  35 

9216 

Spica 

E. 

58  18  42 

8313 

56  33     1 

2303 

54  47    4 

8091 

53    0  52 

att<3 

Mars 

E. 

()5  50  20 

8896 

64    4  15 

8283 

62  17  50 

8970 

60  31     6 

9358 

Jupiter 

E. 

101   19  58 

8899 

99  33  57 

2385 

97  47  36 

9973 

96    0  57 

3261 

Atitnres 

E. 

104  11  56 

8385 

102  26  :^i 

8311 

100  40  50 

9298 

98  54  47 

2285 

27 

Aldebaran 

VV. 

90  24  42 

8177 

92  13  44 

8168 

94     3     0 

3160 

95  52  28 

3152 

Pollux 

W. 

46  44  12 

8060 

48  31    11 

8247 

50  18  29 

3031 

52    6    (> 

2233 

Saturn 

VV. 

37  53  38 

8163 

39  43     1 

3154 

4  I  32  38 

3145 

43  22  28 

2138 

Spica 

K. 

44    6  44 

8247 

42  19  2(1 

2043 

40  32    2 

0041 

38  4  4  35 

P340 

Mars 

E. 

51  33    9 

2804 

49  44  47 

3195 

47  5()  12 

2186 

Mi    7  24 

2179 

Jupiter 

E. 

87    3  24 

8007 

85  15    7 

8198 

83  2()  37 

2190 

81  37  54 

2162 

Antores 

E. 

90    0  15 

8-231 

88  12  34 

8223 

86  24  40 

2015 

84  36  .35 

2008 

ys 

Pollux 

VV. 

61     7  58 

8179 

62  56  57 

2173 

64  46    5 

2168 

6(>  35  21 

2164 

Saturn 

W. 

52  34  16 

3107 

54  25    4 

2103 

56  15  58 

2099 

58    (»  58 

9097 

Regulus 

VV. 

24  54  35 

8186 

26  44  54 

2133 

28  35  20 

2118 

30  25  52 

2115 

Mars 

E. 

37     0  50 

8151 

35  11     8 

2147 

33  21  20 

2144 

31  31  28 

9140 

Jupiter 

E. 

72  31  40 

8153 

70  42     1 

3148 

()8  52  15 

2144 

(i7    2  2:^ 

2141 

An  tares 

E. 

75  3,3  43 

8181 

73  44  47 

817a 

71  55  4() 

2175 

70    6  41 

2174 

21» 

Pollux 

W. 

75  42  58 

8153 

77  32  37 

2152 

79  22  18 

2153 

81   11  56 

9154 

Saturn 

VV. 

67  22  47 

3091 

69  14     0 

2091 

71     5  13 

3090 

72  56  24 

9094 

Regulus 

VV. 

39  39  30 

8107 

41  30  19 

2107 

43  21     7 

2109 

45  11  53 

SI  10 

Jupiter 

E. 

57  52  21 

9137 

56    2  19 

2138 

54  12  18 

2140 

52  22  20 

SI42 

Antares 

E. 

61     1     6 

8178 

59  12    7 

2183 

57  23  12 

9186 

55  34  24 

9191 

xvin. 
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GREENWICH  MEAN  TIME, 

LUNAB  DISTANCES. 

« 

Nnme  and  Directioo 
of  Objeot. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

DifT, 

XVIflh. 

P.L. 

of 

Dlff. 

P.L. 

of 

Diff. 

9  S 

XXib. 

22 

Sun 

W. 

123    0  55 

30» 

0        1     II 

124  29  27 

3064 

0       «     /' 

125  58  21 

3047 

127  27  36 

3098 

a  Arietisj 

w. 

61  53  46 

S990 

6.3  25  39 

9898 

64  58    0 

9877 

m  30  48 

9855! 

Aldebanin 

w. 

28  43  52 

97-25 

30  19  59 

9708 

31  56  28 

9691 

33  ;33  20 

9675  i 

Saturn 

E. 

24    7    3 

3710 

22  30  36 

9695 

20  53  49 

9679 

19  16  41 

9665 

Ke^uliis 

E. 

51  27     5 

9724 

49  50  57 

9706 

48  14  28 

9699 

46  37  37 

9675 

Spica 

E. 

105  14    6 

9758 

103  38  43 

'J741 

102    2  58 

9794 

100  26  50 

8707  , 

2:3 

SUN^ 

W. 

134  59  31 

9938 

i:36  31     2 

9919 

138    2  57 

9901 

139  35  15 

8883  ! 

aArietis 

vv. 

74  21  37 

9753 

75  57    7 

9733 

77  a3    3 

9713 

79    9  25 

9694  1 

Aldebnran 

w. 

41  43  24 

9588 

43  22  36 

9571 

45    2  11 

9553 

46  42  10 

9535  , 

Re^iiUis 

E. 

38  27  39 

9590 

36  48  30 

9579 

35    8  57 

9556 

a3  29    0 

9538  , 

Spicn 

E. 

92  20  22 

9690 

90  41  54 

9603 

89    3    3 

9585 

87  23  48 

9568  ' 

Mars 

E. 

99  52  55 

9097 

98  14  37 

9609 

96  35  54 

959] 

94  56  46 

9573 

1 

24 

Aldebiu'nn 

W. 

55    8    8 

9450 

56  50  31 

9433 

58  33  18 

9417 

60  16  29 

! 

S401 

Regiilus 

E. 

25    3  26 

9455 

23  21     9 

9439 

21  38  30 

9494 

19  55  30 

9410  1 

Spica 

E. 

79     1  37 

9484 

77  20     1 

9467 

75  38    2 

9459 

73  55  41 

9438 

Mars 

E. 

86  34  59 

9485 

84  53  24 

9467 

83  11  25 

9450 

81  29    2 

9433  1 

1 

25 

Aldebaran 

W. 

68  58    7 

9399 

70  43  34 

9309 

72  29  21 

9994 

74  15  29 

1 
9981 

Spica 

E. 

65  18  28 

9363 

63  34    0 

9349 

61  49  12 

9337 

60    4    6 

9394 

Mars 

E. 

72  51   14 

9354 

71     6  33 

9339 

69  21  30 

9394 

•   67  36    5 

9310 

Jupiter 

E. 

108  20  37 

9356 

106  35  59 

9341 

104  50  59 

9397 

103    5  39 

9313 

2G 

Aldebaron 

\V. 

83  11     2 

9318 

84  59    3 

9906 

86  47  21 

9196 

88  35  54 

9186  ' 

Pollux 

W. 

39  40  11 

9396 

41  25  32 

9308 

43  \\  20 

9990 

44  57  34 

9974  ' 

Saturn 

W. 

30  38  38 

9904 

32  26  59 

9193 

34  15  37 

9183 

36    4  30 

9173 

Spica 

E. 

51  14  26 

9973 

49  27  47 

9965 

47  40  56 

9958 

45  53  54 

9959 

Mars 

E. 

58  44    4 

9945 

56  56  44 

9935 

55    9    8 

9994 

53  21  16 

9914  • 

Jupiter 

E. 

94  14    0 

!a49 

92  26  45 

9938 

90  39  14 

9997 

88  51  27 

9916 

Aiitnres 

E. 

97    8  26 

9973 

95  21  47 

9969 

93  34  52 

9951 

91  47  41 

9941 

27 

Aldebanin 

W. 

97  42    8 

9145 

99  31  59 

9138 

101  22    0 

9139 

103  12  10 

9197 

Pollux 

W. 

53  51     0 

9919 

55  42    9 

9909 

57  30  33 

9194 

59  19  10 

9186 

Saturn 

VV. 

45  12  29 

9131 

47    2  41 

9194 

48  53    4 

9118 

50  43  36 

9113  ' 

Spica 

E. 

3(J  57    7 

9911 

35    9  40 

9343 

a3  22  16 

9947 

31  34  58 

99S4  > 

Mars 

E. 

44  18  25 

9179 

42  29  15 

9165 

40  39  55 

9159 

38  50  26 

9155 ; 

Jupiter 

E. 

79  48  59 

9174 

77  59  53 

9168 

76  10  37 

9169 

74  21  12 

9157 

AiitareB 

E. 

82  48  19 

9301 

80  59  53 

9194 

79  11  17 

9189 

77  22  33 

9185 

28 

Pollux 

W. 

68  24  43 

9160 

70  14  11 

9157 

72    3  44 

9155 

73  53  20 

9153 

Saturn 

W. 

59  58    2 

9094 

61  49  10 

9099 

6:3  40  21 

9091 

65  31  34 

9091 

Regiilus 

W. 

32  16  29 

9119 

34    7  10 

9109 

35  57  55 

9108 

37  48  42 

9107  , 

Mars 

E. 

29  41  a3 

9141 

27  51  37 

9141 

26     1  41 

9149 

24  11  46 

9144  ! 

Jupiter 

E. 

65  12  27 

9139 

63  22  28 

9138 

61  32  27 

9137 

59  42  24 

9137  ' 

Antores 

E. 

68  17  34 

2173 

66  28  26 

9173 

64  39  18 

9174 

62  50  12 

9176 

29 

Pollux 

VV. 

83     1  33 

9156 

84  51     7 

9158 

86  40  38 

9161 

88  30    4 

1 

9165  , 

Saturn 

VV. 

74  47  32 

9096 

76  38  37 

9099 

78  29  37 

9103 

80  20  32 

9107 

RegubiH 

W. 

47    2  37 

9113 

j    48  53  17 

9115 

50  43  53 

9118 

52  34  25 

9191 

Jupiter 

E. 

50  32  25 

9145 

■    48  42  34 

9149 

46  52  49 

9153 

45    3  10 

9158 

Antares 

E. 

53  45  43 

9197 

51  57  11 

9904 

50    8  50 

9914 

48  20  43 

9993 

1 
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AT  GKEENWICH  APPARENT  NOON. 


ce 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 

Wed. 
Tliur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
,  Thur. 
Frid, 
Sat. 

SUN 


a 

o 

9 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
II 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  Ascension . 


bra        s 

22  51  19.75 
22  55  3.75 
22  58  47.28 


23 
23 
23 


2  30.36 
6  13.03 
9  55.30 


23  13  37.18 

23  17  18.70 

23  20  59.87 

23  24  40.71 

23  28  21.23 

23  32  1.46 

23  35  41.41 

23  39  21.09 

23  43  0.52 

23  46  39.72 

23  50  18.71 

23  53  57.51 

23  57  36.13 

0  1  14.59 

0  4  52.91 

0  8  31.12 

0  12  9.24 

0  15  47.30 

0  19  25.31 

0  23  3.29 

0  26  41.27 

0  30  19.27 

0  33  57.32 

0  37  35.44 

0  41  13.66 


Diff.  for 
1  Hoar. 


n 
9.344 

9,3-24 

9.305 

9.287 
9.270 
9.253 

9.237 
9.222 

9.208 

9.195 
9.182 
9.170 

9.159 
9.148 
9.139 

9.130 
9.121 
9.113 

9.100 
9.100 
9.094 

9.090 
9.087 
9.085 

9.0S3 
9.083 
9.083 

9.085 
9.087 
9.090 
9.094 


Apparent 
DecHiialioii. 


s. 


// 


s. 

N. 


7  17  48.8 

6  54  54.1 

6  31  53.5 

6  8  47.3 

5  45  36.1 

5  22  20.1 

4  58  59.7 

4  35  35.4 

4  12     7.6 


3 
3 
3 


48  36.5 

25     2.6 

1  26.2 


2  37  47.8 

2  14     7.7 

1  50  26.5 

1  26  44.5 

1  3     2.0 

0  39   19.3 

0  15  36.9 

0  8     4.8 

0  31  45.4 

0  55  24.7 

1  19     2.3 

1  42  37.8 

2  6  10.8 
2  29  41.0 

2  53     8.1 

3  16  31.8 

3  39  51.6 

4  3     7.4 
4  26  18.8 


32      0  44  5199      O.ioo  N.  4  49  25.4    +57.67     16     1.94    64.52 


Diff.  for 
1  Hour. 


+57. 1 5 
57.40 
57.64 

+57.86 
58.07 
58.26 

+58.43 
58.59 
58.73 

+58.85 
58.96 
59.05 

+59.13 
59.19 
59.24 

+59.27 
59.28 
59.27 

+59.25 
59.22 
59.17 

+59. 1 1 
59.03 
58.93 

+58.82 
58.70 
58.56 

+58.4 1 
58.25 
58.07 
57.88 


ScMiii- 
dianiett^r. 


// 


6  10.25 

6  10  00 

6  9.74 

6  9.49 

6  9.23 

6  8.97 

6  8.70 

6  8.44 

6  8.17 

6  7.91 

6  7.64 

6  7.38 

6  7.11 

6  6.85 

6  6.58 

6  6.31 

6  6.04 

6  5.78 

6  5.51 

6  5.24 

6  4.97 

6  4.70 

6  4.43 

6  4.16 


3.89 
3.62 
6     3.34 


6 
6 
6 
6 


3.06 
2.78 
2.50 
2.22 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Aleridiau 


65.38 
65.31 
65.24 

65.17 
65.11 
65.05 

65.00 
64  94 
64.89 

64.84 
64,80 
64.75 

64.71 
64.67 
64.64 

64.61 
64.58 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.47 
64.47 
64.47 

64.47 
64.48 
64.49 
64.51 


Bquiitiou  of 

Time, 

tolM 

Added  to 

Apparent 

Time. 


m        8 

12  24.98 
12  12.45 
11  59.46 

11  46.03 
11  32  18 
11   17.94 

1 1  3.30 
10  48.30 
10  32.97 

10  17.31 

10     1.31 

9  45.02 

9  28.46 
9  11.64 
8  54.57 

8  37.27 
8  19.75 
8     2.05 

7  44.17 
7  26.12 
7     7.94 

6  49.65 
6  31.28 
6  12.83 

5  54.32 
5  35.79 
5  17.27 

4  58.78 
4  40.34 
4  21.96 
4     3.67 


3  45.50      0.754 


Diff.  for 
1  Hour,  f 


A 

0.511 
0.531 
0.550 

0.r)<ii? 

o.r>,<. 

0.601 

0.617 
0.632 
0.64G 

0.659 
0.672 
0.684 

0.695  , 

0.7C6 

0.715 

0.724 
0.733 
0.741 

0.748 
0.754 
0.760 

0.764 
0.767 
0.769 

0.771 
0.771 
0.771 

0.760 
0.767 
0.764 
0.760 


NOTB.— The  moan  timo  of  soraidiamoter  passing  may  be  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  -f  pn^tixed  to  the  hourly  chiuigeof  declination  indicates  that  south  declinatiuns  aro  docrensing; 
north  declinations,  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


s 

1 

p 

S 

9 

« 

ja 

A 

«> 

t» 

«M 

%4 

o 

o 

>% 

>a 

m 

« 

» 

P 

Mon. 
Tues. 

Wed. 
Thui\ 
Frid. 

Silt. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fiid. 
Sat. 

SUN, 

Mon. 

lues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 

Tues. 

I 

'  Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


Thur.  1 
Frid.  '  2 
Sat. 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 

21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h  m   8 

22  51  17.82 

22  55  1.85 

22  58  45.42 

23  2  28.54 
23  6  11.25 
23  9  53.56 

23  13  35.48 

23  17  17.04 

23  20  58.25 

23  24  39.13 

23  28  19.69 

23  31  59.96 

23  35  39.95 

23  39  19.68 

23  42  59.16 

23  46  38.41 

23  50  17.44 

23  53  56.28 

23  57  34  95 
0  1  13.46 
0  4  51.83 

0  8  30.09 

0  12  8.26 

0  15  46.36 

0  19  24.41 

0  23  2.43 

0  26  40.46 

0  30  18.51 

0  33  56.61 

0  37  34.78 

0  41  13  04 

0  44  51.42 


Diff.  for 
1  Hoar. 


9.345 
9.325 
9.306 

9.288 
9.271 
9.255 

9.239 
9.224 
9.210 

9.197 
9.184 
9.172 

9.161 
9.150 
9.141 

9.132 
9.123 
9.115 

9.108 
9.102 
9.096 

9.092 
9.089 
9.087 

9.085 
9.085 
9.085 

9.087 
9.089 
9.092 
9.096 

9.102 


Apparent 
Declination. 


S. 


o 

7 
6 
6 


18 
55 
32 


0.7 

5.8 
5.0 


6  8  58.7 
5  45  47.3 
5  22  31.1 

4  59  10.5 
4  35  46.0 
4  12  17.9 

3  48  46.6 
3  25  12.4 
3  1  35.8 

2  37  57.1 
2  14  16.8 
1  50  35.3 

1  26  53.0 
1  3  10.2 
0  39  27.2 

S.  0  15  44.5 

N.  0  7  57.5 

0  31  38.4 

0  55  18.0 

1  18  55.9 

1  42  31.7 

2  6  5.0 
2  29  35.5 

2  53  2.9 

3  16  26.9 

3  39  47.1 

4  3  3.2 
4  26  14.9 


N  4  49  21.8  +57.68 


Difllfor 
1  Hoar. 


+57  J  6 
57.41 
57.65 

+57.87 
58.08 
58.27 

+58.44 
58.60 
58.74 

+58.86 
58.97 
59.06 

+59.14 
59.20 
59.25 

+59.28 
59.29 
59.28 

+59.26 
59.23 
59.18 

+59.12 
59.04 
58.94 

+58.83 
58.71 
58.57 

+58.42 
58.26 
58.08 
57.89 


Eqaation  of 

Time, 

to  be 
Sabtractod 

firom 
Mean  Time. 


m       8 

12  25.07 
12  12.55 
11  59.56 

11  46.13 
11  32.29 
11  18.05 

11  3.41 
10  48.42 
10  33.08 

10  17.41 

10  1.41 

9  45.13 

9  28.57 
9  11.75 
8  54.68 

8  37.38 
8  19.85 
8    2.14 

7  44.26 
7  26.22 
7     8.03 

6  49.74 
6  31.36 
6  12.91 

5  54.40 
5  35.87 
5  17.35 

4  58.85 
4  40.40 
4  22.02 
4     3.72 

3  45.55 


Diif.  for 
1  Hoar. 


8 

0.511 
0.531 
0.550 

0.568 
0.585 
0.601 

0.617 
0.632 
0.646 

0.659 
0.672 
0.684 

0.695 
0.706 
0.715 

0.724 
0.733 
0.741 

0,748 
0.754 
0.760 

0.764 
0.767 
0.769 

0.771 
0.771 
0.771 

0.769 
0.767 
0.764 
0.760 

0.754 


'    NOTB. — The  aemidianieter  for  mean  noon  may  ho  assumed  tlio  snme  as  tliat  for  apparent  noon. 

The  aijni  4-  prefixed  to  the  hourly  chnn;;uof  decliuatiou  indicates  that  south  declinatious 
I  are  decreasing ;  north  duclinations,  increasing. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 


h      m       a 

22  38  52.75 
22  42  49.30 
22  46  45.86 

22  50  42.41 
22  54  38.96 

22  58  35.51 

23  2  32.07 
23  6  28.62 
23  10  25.17 

23  14  21.72 
23  18  18.28 
23  22  14.83 

23  26  11.38 
23  30  7.93 
23  34  4.48 

23  38  1.03 
23  41  57.59 
23  45  54.14 

23  49  50.69 
23  53  47.24 
23  57  43.80 

0  1  40.35 
0  5  36.90 
0  9  33.45 

0  13  30.01 
0  17  26.56 
0  21  23.11 

0  25  19.66 
0  29  16.21 
0  33  12.76 
0  37  9.32 

0  41     5.87 


Diff.  for  1  hour, 

4-  9».8565. 
(Table  lU.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

• 

i 

1 

THE  SUN'S 

• 

<•> 

& 

1 

2 
3 

X 
« 

e 

TRUE  LONGITUDE. 

Diff.  for 
1  Hoar. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  Hoar. 

Mean  Time 

of 

Sidereal  Noon. 

X 

\' 

61 
62 
63 

341  23     9.9 

342  23  16.8 

343  23  22.1 

23   14^7 
23  21.5 
23  26.7 

150.32 
150.25 
150.18 

+  0.'55 
0.57 
0.55 

9.9962904 
9.9964029 
9.9965168 

+46.5 
47.1 
47.7 

h      m        • 

1  20  53.96 
1   16  58.05 
1    13     2.14 

4 
5 
6 

64 
65 
66 

344  23  25.8 

345  23  28  0 

346  23  28.5 

23  30.3 
23  32.4 
23  32.8 

150.12 
150.05 
1 49.98 

+ 

0.51 
0.43 
0.34 

9.9966320 
9.9967483 
9.9968656 

+48.2 
46.7 
49.0 

1     9     6.23 
1     5  10.33 
1     1   14.42 

7 

8 
9 

67 
68 
69 

347  23  27.4 

348  23  24.6 

349  23  20.2 

23  31.6 

23  28.7 
23  24.2 

149.91 
140.85 
140.78 

0.23 
0.10 
0.05 

9.9969836 
9.9971022 
9.9972212 

+49.3 
49.5 
49.6 

0  57   18.51 
0  53  22.61 
0  49  26.71 

:  10 
11 
12 

70 
71 
72 

350  23   14.1 

351  23     6.1 

352  22  56.2 

23  18.0 
23  10.0 
23     0.0 

149.71 
149.63 
140.55 

— 

0.18 
0.31 
0.43 

9.9973404 
9.9974598 
9.9975794 

+49.7 
49.8 
49.9 

0  45  30.80 
0  41  34.89 
0  37  38.98 

1  13 

14 

73 
74 
75 

353  22  44.3 

354  -^2  30.4 

355  22   14.5 

22  48.0 
22  34.0 
22   18.0 

149,47 
149.38 
149.29 

-^ 

0.53 
0.60 
0.65 

9.9976991 
9.9978188 
9.9979385 

+49.9 
49.9 
49.9 

0  33  43  08 
0  29  47.17 
0  25  51.26 

16 

'  17 

18 

76 

77 
78 

356  21  56.4 

357  21  36.1 

358  21   13.5 

21  59.9 
21  39.5 
21   16.8 

149.19 
149.10 
149.01 

— 

0.66 
0.65 
0.60 

9.9980583 
9.9981782 
9.9982982 

+49.9 
50.0 
50.1 

0  21  55.35  \ 
0  17  59.45 

0  14     3.54 

1 

19 
20 
21 

79 
80 
81 

359  20  48.6 

0  20  21.4 

1  19  51.8 

20  51.8 
20  24.5 
19  54.9 

148.92 
148.82 
148.73 

— • 

0.52 
0.42 
0.31 

9.9984183 
9.9985387 
9.9986595 

+50.2 
50.3 
50.5 

0  10     7.63 
0     6   11.73 

S    0      2   15.83; 

?23    58   19.923 

22 
23 

1  24 

82 
83 

84 

2  19  19.9 

3  18  45.8 

4  18     9.5 

19  22.9 

18  48.7 
18  12.3 

148.63 
148.54 
148.44 

4- 

0.19 
0.06 
0.07 

9.9987809 
9.9989029 
9.9990255 

+50.7 
51.0 
51.2 

23  54  24.01 
23  50  28. 1 1 
23  46  32.21 

25 

26 
27 

85 

86 
87 

5  17  30.9 

6  16  50.1 

7  16     7.1 

17  33.6 
16  52.7 
16     9.7 

148.35 
148.25 
148.16 

+ 

0.18 
0.29 
0.36 

9.99914S8 
9.9992728 
9.9993975 

+51.5 
51.8 
52.1 

23  42  36.30 
23  38  40.39 
23  34  44.48 

28 

'  29 

30 

;  31 

88 
89 
90 
91 

8  15  22.1 

9  14  35.1 

10  13  46.3 

11  12  55.5 

15  24.6 
14  37.5 
13  48.6 
12  57.7 

148.08 
148.00 
147.92 
147.84 

+ 

0.42 
0.45 
0.45 
0,41 

9.9995230 
9.9996492 
9.9997759 
9.9999031 

+■52.4 
52.7 
52.9 
53.1 

23  30  48.58 
23  26  52.67 
23  22  56.76 
23  19     0.86 

j  32 

92 

12  12     2.8 

12     4.9 

147.77 

+  0.34 

0.0000307 

+53.2 

23  15     4.96 

Non 

the 

nambers  in  oolomn 
mean  equinox  of  Jai 

X  oorrospond 
Duary  (H.O. 

to  the  in 

le  equinox  of  the  date;  in  colui 

un  A',  to 

1 

Diff.  for  1  Hour, 

—  9«.8296. 
(Table  XL) 
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1 

1 

GREENWICH  MEAN  TIME. 

• 

3 

THE  MOON'S 

• 

a 
o 

e 
o 
Q 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

1 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Qoiir. 

Midnight. 

Diff.  for 
1  Honr. 

Meridian  of 
Greeuwich. 

Diff.   for 
1  Hour. 

1 

Noon.    ' 

1 
1 

1 

16  28.0 

16  26  J 

60'  19.3 

It 
-0.45 

60'  12.'3 

-o.'Vo 

li       ra 

15  25.3 

m 
2.24 

d      i 

18.5 

!    2 

16  23.4 

16  20.1 

60     2,4 

0  i)-2 

59  50.2 

I.IO 

16   19.3 

2.27 

19.5 

3 

16  16.2 

16  11.9 

59  36.0 

l.*<>5 

59  20.3 

1.36 

17   14.2 

2.31 

20.5 

4 

16    7.4 

16     2  6 

59     3.5 

-1.43 

58  46.0 

-1.48 

18     9.9 

2.33 

21.5 

5 

15  57.7 

15  52.8 

58  28.1 

1.50 

58  10.0 

1.50 

19     5.8 

2.32 

22.5 

6 

15  47.9 

15  43.0 

57  52.0 

1.49 

57  34.2 

1.47 

20     1.2 

2.28 

23.5  ; 

1 

1 
7 

15  38.3 

15  33.7 

57   16.8 

-1.43 

56  59.9 

-1.39 

20  55.1 

2.21 

24.5 

8 

15  29.2 

15  24.9 

56  43.5 

1.35 

56  27.6 

1.30 

21  46.9 

2.11 

25  5 

9 

15  20.7 

15   16.7 

56  12.3 

1.25 

55  57.6 

1.20 

22  36.2 

2.00 

26.5 

10 

15  12.9 

15     9.2 

55  43.4 

-M5 

55  29.9 

-1.10 

23  23.1 

1.91 

27.5 

1  11 

15     5.7 

15     2.4 

55  17.0 

1.05 

55     4.8 

0.99 

6 

28.5 

12 

14  59  2 

14  56.3 

54  53.3 

0.92 

54  42.7 

0.85 

0     7.9 

1.83 

29.5 

1 

1 

13 

14  53.7 

14  51.3 

54  33.0 

-0.77 

54  24.3 

-0.67 

0  51.1 

1.78 

0.2  ' 

14 

14  49.3 

14  47  6 

54  16.9 

0.57 

54  10.7 

0.45 

1  33.4 

1.75 

1.2 

15 

14  46.4 

14  45.5 

54     6.0 

0.33 

54     2.9 

-0.18 

2  15.5 

1.76 

2.2  ' 

16 

14  45.2 

14  45.3 

54     1.6 

-0.03 

54     2.2 

+0.14 

2  57.9 

1.79 

3.2 

!  17 

14  46.1 

14  47.4 

54     4.9 

+0.32 

54     9  8 

0.50 

3  41.4 

1.85 

4.2 

'  18 

14  49.3 

14  52.0 

54  17.0 

0.70 

54  26.6 

0.90 

4  26.4 

1.91 

5.2 

19 

14  55.2 

14  59.1 

54  38.6 

+  I.IO 

54  53.0 

+  1.31 

5  13.3 

2.00 

6.2 

20 

15     3.7 

15     9.0 

55     9.9 

1.51 

55  29.2 

1.70 

6     2.3 

2.09 

7.2 

21 

15  14.9 

15  21.3 

55  50.7 

1.88 

56   14.4 

2.05 

6  53.3 

2.16 

8.2 

22 

15  28.2 

15  35.6 

56  39,8 

+2.18 

57     6.7 

+2.29 

7  46,0 

2.22 

9.2' 

23 

15  43.2 

15  51.0 

57  34.8 

2.37 

58     3.5 

2.40 

8  39.7 

2.25 

10.2 

24 

15  58.9 

16     6.5 

- 

58  32.3 

2.38 

59     0.5 

2.30 

9  33.9 

2.26 

11.2 

25 

16   13,9 

16  20.7 

59  27.5 

+2.17 

59  52.5 

+  1.98 

10  28.2 

2-26 

12.2 

26 

16  26.8 

16  32.0 

60  15.0 

1.74 

60  31.2 

1.44 

11  22.4 

2.26 

13.2 

27 

16  36.2 

16  39.2 

60  49.6 

1.10 

^\     0.6 

+0.73 

12  16.8 

2.27 

14.2 

1 

28 

16  41.0 

16  41.5 

61     7.1 

+0.35 

61     8.9 

-0.05 

13  11.6 

2.30 

15.2 

29 

16  40.7 

16  38.7 

61     5.9 

-0.43 

60  58.5 

0.79 

14     7.4 

2.34 

16.2 

30 

16  35.5 

16  31.4 

60  47.0 

1.12 

60  31.7 

1.40 

15     4.1 

2.3?) 

17.2 

31 

16  26.4 

16  20.7 

60  13.4 

1.C3 

59  52.6 

1.81 

16     1.7 

2.41 

18.2 

32 

16  14.5 

16    8.0 

59  29.9 

-1.94 

59     6.0 

-2.02 

16  59.5 

2.40 

19.2 

1 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascension. 


Difr.for 
1  Minute. 


DedinAtion. 


DiAfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

() 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


THURSDAY  1. 


b  m 

13  30 
13  33 


13 
13 
13 
13 


35 
37 
40 
42 


13  44 
13  47 


13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


49 
51 
54 
56 
58 
1 

3 
5 
8 
10 
12 
14 
17 
19 
21 
24 


57.55 
16.17 
34.82 
.53.51 
12.23 
30.J>9 
49.78 

8.61 
27.49 
46.4 1 

5.37 
24.38 
43.44 

2.55 
21.71 
40.92 

0.19 
19.52 
38.90 
58.34 
17.85 
37.42 
57.05 
16.75 


8 

3.3101 
2.3106 
2.311Q 
3.3117 
3.3183 
3.3139 
3.3135 
3.3143 
9.3150 
9.3157 
3.3164 
3.3179 
3.3181 
3.3189 
3.3198 
8.3307 
3.3317 
3.3336 
8.33.35 
3.3340 
3.3357 
3.3867 
3.3877 
9.3368 


o 

S.  4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 
8 
8 

S.  8 


9  55.3 


22 
35 
47 

0 
12 
25 
37 
50 

2 
14 
27 
39 
51 

3 
15 
27 


34.3 
11.4 
46.6 
19.8 
50.9 
19.8 
46.5 
10.8 
32.7 
52.1 
8.9 
22.9 
34.2 
42.7 
48.2 
50.7 
39  50.2 
51  46.5 
39.6 
29.4 
1.5.7 
58.5 


3 
15 
27 
38 


50  37.8 


FRIDAY  2. 


0 

14  26 

1 

14  28 

2 

14  31 

3 

14  as 

4 

14  35 

5 

14  38 

6 

14  40 

7 

14  42 

8 

14  45 

9 

14  47 

10 

14  49 

11 

14  52 

12 

14  54 

13 

14  56 

14 

14  59 

15 

15     1 

16 

15    4 

17 

15    6 

18 

15    8 

19 

15  11 

20 

15  13 

21 

15  15 

22 

15  18 

2:J 

15  20 

'2\ 

15  22 

36.51 
56.34 
16.24 
36.21 
5(5.25 
16.36 
36.55 
56.8 1 
17.15 
37.56 
58.05 
18.62 
39.2(> 
59.98 
20.79 
41.68 

2.(>5 
23.70 
44.83 

6.05 
27.35 
48.73 
10.20 
31.75 
5.3.38 


9.3899 
3.33 J 1 
3.3333 
3.3334 
3J3346 
3.3:)58 
3.3371 
3.3383 
3.3396 
3.3408 
3.3431 
3.3434 
3.3447 
3.3461 
3.3475 
3.3488 
3.3503 
3.3515 
3.3539 
3.3543 
8.3557 
3.3.571 
3.a>a') 
3  3598 
3.3613 


S. 


9    2 

9  13 

9  25 

9  36 

9  47 

9  59 

10  10 

10  21 

10  32 

10  43 

10  54 

11  5 


11 

11 

II 

11 

II 

12 

12 

12 

12  39 

12  49 

12  59 

13  9 
iS.13  19 


16 
26 
37 

48 
58 
8 
19 
29 


13.6 
45.6 
13.8 
38.2 
58.6 
15.0 
27.4 
35.6 
39.6 

r^).3 

34.7 
25.6 
12.0 
.53.9 
31.1 
3.6 
31.3 
54.2 
12.2 
25.3 
33.3 
3<).2 
33.9 
26.4 
13.7 


It 

19.664 
13.634 
18.603 
13.570 
13.536 
13.500 
13.463 
13.435 
13.385 
19.344 


Hour. 


Right  Ascension. 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


19.309 

10 

19.357 

11 

19.31 1 

12 

13.165 

13 

13.117 

14 

13.067 

15 

12.017 

16 

11.965 

17 

11.913 

18 

11.857 

19 

11.801 

20 

11.743 

21 

11.684 

22 

11.686 

23 

11.565 

0 

11.509 

1 

11.438 

2 

11.373 

3 

11.307 

4 

11.340 

5 

11.173 

6 

11.103 

7 

11.031 

8 

10.959 

9 

10.886 

10 

10.811 

11 

10.736 

12 

10.659 

13 

10..'>81 

14 

10.503 

15 

10.439 

16 

10.341 

17 

10.859 

18 

10.176 

19 

10.091 

20 

10.005 

21 

9.918 

22 

9.833 

23 

9.743 

24 

Diff-for 
1  Minute. 


Beolination. 


Diillfor 
1  Minute. 


SATUEDAT  3. 


h  m 
15  22 
15  25 
15  27 
15  29 
15  32 
15  34 
15  37 
15  :» 

15  41 
15  44 
15  46 
15  48 
15  51 
15  53 
15  56 

15  58 

16  0 
16  3 
16  5 
16  7 
16  10 
16  12 
16  15 
16  17 


53.38 
15.10 
36.fK) 
58.78 
20.75 
42.80 

4.93 
27.15 
49.45 
11.83 
34.29 
56.83 
19.45 
42.15 

4.93 
27.78 
50.71 
13.72 
36.80 
59.95 
23.18 
46.48 

9.85 
33.28 


8 

3.3619 
8.3636 
3.3640 
8.3654 
2.3668 
8.3689 
8.3696 
8.3710 
3.3733 
8.3737 
8.3750 
8.3763 
9.3777 
8.3790 
9.3608 
3.3815 
3.3838 
3.3841 
2.3853 
8.3865 
3.3877 
8.3889 
2J3I90O 
3.3911 


s. 


s. 


O  / 

3  19 

13  28 
13  38 
13  48 

13  57 

14  6 
16 
25 
34 
43 
52 

0 

9 

18 

26 

34 

15  43 

15  51 
59 

7 
15 
22 

16  30 
16  37 


4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


5 
6 
6 
6 


SUNDAY  4. 


16  19 
16  22 
16  24 
16  27 
16  29 
16  31 
16  34 
16  3() 
16  39 
16  41 
16  43 
16  46 
16  48 
16  51 
16  53 
16  55 

16  58 

17  0 


17 
17 
17 
17 
17 
17 
17 


3 
5 
7 
10 
12 
15 
17 


56.78 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  AsoenaioQ. 


Diflt  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minute 


Hour. 


Right  Asconsion. 


Diff:  for 
L  Minute. 


Declination. 


Diff.  for 
1  Minute. 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

?2 

23 

24 


FRIDAY  9. 


SUNDAY  11. 


h 

m      8 

B 

O          1          " 

i       '' 

h     1)1       8 

8 

0      1        II 

1 

0 

21 

1  47.52 

S.I913 

S.  17  16  24.2 

6.277 

0 

22  42  30.44 

2.0103 

S.  10  52  46.1 

9.373 

1 

21 

3  58.88 

2.1873 

17  10    5.0 

6.362 

1 

22  44  30.96 

2.0071 

,     10  43  22.4 

9.417 

2 

21 

6  10.00 

S.I834 

17    3  40.7 

6.447 

2 

22  46  31.*2<l 

2.0039 

10  33  5<).1 

9.4<'« 

3 

21 

8  20.89 

2.1795 

16  57  11.4 

6.5:30 

3 

22  48  31.43 

2.0007 

10  24  27.2 

9..'>02 

4 

21 

10  31.54 

2.1755 

16  50  37.1 

6.612 

4 

22  50  31.37 

1.9974 

10  14  55.9 

9.54-2 

5 

21 

12  41.95 

2.1716 

16  43  58.0 

6.693 

5 

22  52  31.12 

1.9942 

10    5  22.2 

9.58;> 

6 

21 

14  52.13 

2.1677 

16  37   14.0 

6.773 

6 

22  54  30.68 

1.9911 

9  55  4().l 

9.6.}] 

7 

21 

17    2.07 

2.1637 

16  30  25.2 

e-a^s 

7 

22  56  30.05 

1.9880 

9  46    7.7 

9.6.^9 

8 

21 

19  11.77 

2.1597 

16  23  31.6 

6.933 

8 

22  58  29.24 

1.9850 

9  36  27.0 

9.697 

9 

21 

21  21.23 

2.1557 

16  16  3:3.3 

7.011 

9 

23     0  28.25 

1.9819 

9  26  44.1 

9.7:m 

10 

21 

23  30.45 

2.1517 

16    9  30.3 

7.087 

10 

23    2  27.07 

1.9789 

9  16  59.0 

9.770 

11 

21 

25  :)l).43 

2.1477 

16    2  22.8 

7.163 

11 

23    4  25.72 

1.9760 

9    7  11.7 

9.805 

12 

21 

27  48.18 

2.1438 

15  55  10.7 

7.239 

12 

23    6  24.19 

1.9730 

8  57  22.4 

9.839 

13 

21 

29  5<).6J^ 

2.1398 

15  47  54.1 

7.313 

13 

23    8  22.48 

1.9701 

8  47  31.1 

9.87i 

14 

21 

:i2    4.96 

2.13.^9 

15  40  33.1 

7.387 

14 

2.3  10  20.60 

1.9672 

8  37  37.8 

9.905 

15 

21 

31   13.00 

2.1320 

15  33    7.6 

7.461 

15 

23  12  18.55 

1.9644 

8  27  42.5 

9.9;f7 

16 

21 

36  20.80 

2.1280 

15  25  37.8 

7.532 

16 

23  14   16.:3.3 

1.9616 

8  17  45.3 

9.9G8 

17 

21 

38  28.36 

2.1241 

15  18    3.8 

7.603 

17 

23   16  13.94 

1.9588 

8    7  4().3 

9.99S 

18 

21 

40  35.{)S) 

2.1202 

15  10  25.5 

7.673 

18 

23  18  11.39 

1.9561 

7  57  45.6 

10.027 

19 

21 

42  42.78 

2.1163 

15    2  43.0 

7.742 

19 

2.3  20    8.67 

1.9534 

7  47  43.1 

10.0^.6 

20 

21 

44  49.64 

2.1124 

14  54  56.4 

7.811 

20 

23  22     5.79 

1.9507 

7  37  38.9 

1 0.08-1 

21 

21 

46  56.27 

2.1085 

14  47     5.7 

7.878 

21 

23  24     2.76 

1.9481 

7  27  33.0 

10.112 

22 

21 

49    2.66 

2.1046 

14  39  11.0 

7.945 

22 

23  25  59.57 

1.9456 

7  17  25.5 

10.138 

2.3 

21 

51     8.82 

2.1007 

S.14  31   12.3 

8.012 

2,3 

23  27  56.2.3 

1.9430 

S.  7    7   le).5 

10.163 

SATURDAY  10. 


MONDAY  12. 


21  53 
21  55 


21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
2:2 


57 

59 
I 
3 

•* 

7 
9 
11 
14 
16 
18 


22  20 
22  22 
22  24 
^l  26 
22  28 
22  30 
22  32 
22  34 
22  36 
22  38 
22  40 
22  42 


14.75 

20.45 
25.92 
31.16 
36.17 
40.95 
45.51 
49.84 
53.95 
57.84 
1.51 
4.96 
8.19 
11.20 
14.00 
i6..58 
18.95 
21.1' 
23.06 
24.80 
26.33 
27.(«) 
28.79 
29.72 
30.44 


2.0969 
2.0931 
2.0892 
2.0854 
2.0816 
2.0778 
2.0741 
2.0704 
2.0667 
2.06:30 
2.0593 
2.0557 
2.0520 
2.0484 
2.0448 
2.0412 

2.o:n7 

2.0!;42 
2.0307 
2.0372 
2.0238 
2.0205 
2.0171 
2.0137 
9.0103 


S.14 
14 
14 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
J2 
12 
12 
II 
II 
11 
II 
11 
11 
11 

S.IO 


23  9.6 
15    3.1 

6  52.8 

58  38.7 
50  20.9 
41  59.5 
33  34.4 
25  5.7 
l()  33.() 

7  58.1 

59  l!>.2 
50  36.9 
41  51.3 
:J3    2.4 

24  10.4 
15  15.3 


6 
57 

48 
39 


17.1 

15.8 

11.5 

4.3 


29  54.2 

20  41.3 

II  25.6 

2  7.2 

52  46.1 


8.077 

8.140 

8.203 

8.266 

8.327 

8.388 

8.448 

8.506 

8.563 

8.620 

8.677 

8.733 

8.788 

8.841 

8.893 

8.944 

8.996 

9.047 

9.096 

9.144 

9.192 

0.238 

9.284 

9.329 

9.373 


0 
1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


23  29 
23  31 
23  33 


23 

2^ 

23 

23 

23 

2.3 

23 

23 

23 

23 

23 

23 

23 

0 

0 

0 

0 

0 

0 

0 

0 

0 


35 

37 

39 

41 

43 

45 

47 

49 

51 

52 

54 

56 

38 

0 

2 

4 

6 

8 

10 

12 

13 

15 


52.7:{ 
49.08 
45.2!) 
41.36 
37.28 
;J3.06 
28.71 
24.22 
19.60 
14.84 
9.96 
4.95 
59.82 
54.57 
49.20 
43.72 
38.12 
32.41 
26.59 
20.67 
14.()4 
8.51 
2.28 
55.96 
49.54 


1.9404 
1.9380 
1,9356 
1.9332 
1.9309 
1.9386 
1.926:3 
1.9241 
1.9218 
1.9197 
1.9176 
1.9155 
1.91.-35 
1.9115 
1.9096 
1.9077 
1.9058 
1.9039 
1.9022 
1.9005 
1.8987 
1.8970 
1.8954 
1.8938 
1.8929 


S.  6  57 

6.0 

10.187 

6  46 

54.1 

10.211 

()  3() 

40.7 

10.335 

6  2()  25.9 

10.257 

6  16 

9.8 

10.278 

,       6    5 

52.5 

10.298 

,       5  55  34.0 

10.318 

5  45 

14.3 

10.337 

5  34 

.53.5 

10.:35fj 

5  24 

31.6 

10.:371 

5  14 

8.6 

10.392 

5    3 

44.6 

10.408 

4  53 

19.() 

10.424 

4  42 

53.7 

10.4:38 

4  32 

27.0 

10.452 

4  21 

59.5 

10.465 

4   11 

31.2 

10.478 

4     1 

2.2 

10.490 

3  50 

32.4 

10.502 

3  40 

2.0 

10.512 

3  29 

31.0 

]0..^1 

3   18  59.5 

10.529 

3    8  27.5 

10.538 

2  57  55.0 

10.546 

S.  2  47  22.0 

10.553 
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GEBENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 

Right  AjBcension. 

Diff.  for 
1  Minate. 

Declination. 

Dift  for 
iHinnto. 

Hoar. 

Right  Ascension. 

Diff.  for 
I  Minute. 

Declination. 

Diff.  for 
1  Minut'O. 

1 

TC 

E8DA 

Y  13. 

THURSDAY  15. 

1           h       D)        8 

n 

0/1/ 

// 

b    m      8 

8 

'               O           1          II 

// 

0 

0  15  49.54 

1.8993 

S.  2  47  22.0 

10.553 

0 

1   45  42.03 

1.8690 

N.  5  34     9.4 

10.096 

1 

0  17  43.03 

1.8907 

2  36  48.6 

10.559 

1 

1   47  34.19 

1.8696 

'       5  44   14.4 

10.071 

*2 

0  19  3f).43 

1.8893 

2  26  14.9 

10.564 

2 

1  49  26.38 

1.8701 

5  .54   17.9 

10.046 

3 

0  21  Q1K75 

1.8879 

2  15  41.0 

10.568 

3 

1  51   18.(K) 

1.8707 

6     4   19.9 

'      10  020 

4 

0  '^3  'i'i.m 

1.8866 

2    5    6.8 

10.579 

4 

1   53  10.8(> 

1.8714 

6  14  20.3 

1        9.993 

5 

0  25  Ki.14 

1.8853 

1  54  32.3 

10.576 

5 

1  .55     3.17 

1.8T-29 

6  24    19.0 

9.965 

6 

0  27    9.2-^ 

1.8840 

1  43  .57.6 

10.579 

6 

1   .56  55.52 

.  1.H7-29 

6  .34   16.1 

9.937 

7 

0  2i)    2.22 

1.88-28 

1  a3  22.8 

10.581 

7 

1  58  47.92 

1.87:r7 

6  44   11.5 

9.909 

8 

0  30  55. 1 5 

I. 881 6 

,       1  22  47.9 

10.58-2 

8 

2    0  40.37 

1.8746 

6  54     5.2 

9.880 

I> 

0  :i2  48.01 

1.8^4 

1   12   13.0 

10.58-2 

9 

2    2  32.87 

1.8755 

7     3  .57.1 

9.8.00 

10 

0  3\  40.e0 

1.8793 

1     1  38.1 

10.589 

10 

2    4   :5.43 

1.8764 

7   13  47.2 

9.819 

M 

0  :i(i  3.3.52 

1.8789 

0  51     .3.2 

10.58-2 

11 

2    6  18.04 

1.8773 

7  23  35.4 

9.768 

li 

0  :J8  20.18 

1.877-2 

0  40  28.3 

10..'i80 

12 

2    8   10.71 

1.8784 

7  33  21.8 

0.757 

\:] 

0  40  18.78 

1.876-2 

0  29  53.6 

10.577 

13 

2   10    3.45 

1.6795 

7  43     6.3 

9.725 

11 

0  42   11.33 

I.87.'»3 

0  19  19.0 

10.575 

14 

2  11  .5(5.25 

1 .8f05 

7  52  48.8 

9.693 

15 

0  44    3.82 

1.8743 

S.  0     8  44.6 

10.579 

15 

2  13  49.11 

1.8816 

8     2  29.4 

9.660 

Hi 

0  45  5^25 

1.8735 

N.  0     1  49.(i 

10.568 

16 

2  15  42.04 

1.88-28 

'      8  12    8.0 

y.r»9G 

17 

0  47  48.()4 

1.87-27 

0  12  23.5 

10.563 

17 

2  17  35.05 

I.f811 

8  21   44.5 

9.591 

18 

0  49  40.98 

1.87*20 

0  22  57.1 

io.r)r}8 

18 

2  19  28.13 

I  .saw 

8  31    18.!) 

9.r.5(J 

1!) 

0  51  33.28 

1.8712 

0  33  30.4 

I0..'>5-2 

19 

2  21  21.29 

1.8866 

8  40  51.2 

9.5-20 

20  1 

0  53  25.,5:} 

1.8705 

0  44     3.3 

10.544 

20 

2  23   14.53 

1.H879 

8  50  21.3 

9.48:{ 

'.>!  ' 

0  55   17.74 

1.8699 

0  54  35.7 

10.536 

21 

2  25    7.84 

1.8893 

8  .59  49.2 

9.447 

•«i-->. 

0  57     9.92 

1.8693 

1     5     7.() 

10.598 

22 

2  27     1.24 

1.8907 

9     9   14.!) 

9.410 

2:1 

0  59    2.06 

1.8687 

N.  1   15  39.0 

10.519 

23 

2  28  54.72 

1.8991 

N.  9  18  38.4 

9.:r79 

WEE 

>NESD 

AY  14. 

F] 

IIDA\' 

16. 

01 

1     0  54.17 

1.8683 

N.  1  26    9.9 

10.510 

0 

2  30  48.*i<) 

1.8936 

N.  9  27  .5!).6 

9.334 

1  ' 

1     2  4(».>5 

1.8678 

1  .36  40.2 

10.500 

1 

2  .32  4 1 .95 

1.8959 

!»  37   18.5 

9.995 

2 

1     4  38.31 

1.8674 

1  47    !>.9 

10.489 

2 

2  34  3.5.71 

1.8967 

!)  4()  35.0 

9.-255 

•M 

1     ()  30.34 

1.8670 

1  57  38.9 

10.478 

3 

2  36  29..5(» 

1 .8yi^3 

9  .55  4!).l 

9.914 

•*  1 

1     8  2i.35 

1.8667 

2    8    7.2 

10.466 

4 

2  38  23.51 

1.8999 

10     5     0.7 

9.173 

5  1 

1    10   14.34 

1.8663 

2  18  34.8 

10.454 

5 

2  40  17.55 

1.9015 

10  14     !».8 

9.131 

«  ■ 

I    12    (5.31 

1.8G61 

2  29     1.7 

10.441 

6 

2  42  11.69' 

1.90LKJ 

10  ^3   l().l 

9.089 

7 

1    13  58.27 

1.8659 

2  39  27.8 

10.4-27 

7 

2  44     .5.94  ' 

1.9051 

10  3  >  20.5 

9.047 

8 

1    15  50.'>2 

1.8658 

2  49  53.0 

10.419 

8 

2  46    0.30  ' 

1.9068 

10  41  22.0 

9.004 

1) 

1    17  42.17 

1.8657 

3    0  17.2 

10.396 

9 

2  47  54.76 

1.908(3 

10  .50  21  0, 

8.961 

10 ; 

1    19  34.11 

1.8656 

3  10  40.5 

10.381 

10 

2  49  49.33 

1.9105 

10  5!)   17.3 

8.916 

11    ; 

1  21  2(J.04 

1.865'» 

3  21     2.9 

10.305 

11 

2  51  41.0*>, 

1.91-25 

II     8   10.!) 

8.87! 

\2  • 

1  23   17.97 

l.b656 

3  31  24.3 

10.348 

12 

2  53  38.83 

1.9144 

i|    17      1.8' 

8.825 

13 

1  25     9.91 

1.8657 

3  41  44.6 

10.330 

13 

2  55  33.75 

1.9163 

1 1  25  4!).9 

8.779 

14 

1  27     1.85 

l.H6.'>7 

3  52    3.9 

10.31-2 

14 

2  57  28.79 

1.9189 

1 1  34  35.2 

8.733 

15 

1  28  53.79 

1.8658 

4     2  22.1 

10.993 

15 

2  .59  23.94 

1.9909 

11   43   17.8 

8.686 

IG 

1  30  45.74 

1.8660 

4  12  ;«).! 

10.273 

16 

3     1    19.22 

1.9-2-24 

11  51  .57.5 

8.637 

17 

1  32  37.71 

1.8669 

4  2-2  54.9 

10.253 

17 

3    3  14.6.3 

1.9945 

12     0  34.3 

8.588 

18 

1  34  21*.<i9 

1.8665 

4  33    9.5 

10.933 

18 

3     5  10.16 

1.9*266 

12    9     8.1 

8..'>39 

19 

1  3(5  21.69 

1.8ti68 

4  43  22.9 

10.919 

19 

3    7    ,5.82 

1.9-288 

12  17  39.0 

8.490 

20 

I  :te  13.71 

1.867-2 

4  53  35.0 

10.190 

20 

3    9     1.61 

1.9310 

12  26     6.!) 

8.440 

•21 

1  40    5.75 

1.8676 

5    3  45.7 

10.167 

21 

3  10  57..54 

1.9339 

12  34  31.8 

8^'{89 

22 

1  41  57.82 

1.8690 

5   13  55.0 

10.143 

22 

3  12  53.60 

1.93J5 

12  42  .5.3.() 

8.337 

23 

1  43  4!>.91 

1.8684 

5  24     2.9 

10.190 

23 

3  14  49.80 

1.9377 

12  51    12.3 

8.985 

24 

1  45  42.a3 

1.8690 

N.  5  34    9.4 

10.096 

24 

3  16  46.13 

1.9400 

N.I2  59  27.8 

8J239 
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GEEBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  AfiOKNSION  AND  DECLINATION. 

Hour. 

IUf;ht  Asccnaion. 

Diff.  for 
1  Minuto. 

Declination. 

Diff  for 
IMinnte. 

Hour. 

Right  AscenBion. 

Diff.  for 
1  Minnte. 

Declination. 

1 

Diff  for 
IMinnte. 

1 

SAl 

:UEDi\ 

lY  17. 

MONDAY  19. 

h     in 

8 

s 

O          /            // 

// 

h     ni      s 

8 

0      /      // 

// 

0 

3  H)  4(5.13 

1.9400 

N.12  59  27.8 

8.333 

0 

4  53    5.02 

9.0810 

N.18  22  46.6 

5.000 

1 

3  18  42.60 

1.0424 

13    7  40.1 

8.179 

1 

4  55    9.98 

3.0843 

18  27  44.7 

4.927 

2 

3  20 

39.22 

1.9449 

13  15  49.3 

8.126 

2 

4  .57  1,5.14 

3.0876 

18  32  37.8 

4.844 

3 

3  22 

35.99 

1.9473 

13  2.3  55.3 

8.072 

3 

4  .59  20.49 

3.0909 

18  37  26.0 

4.761 

4 

3  24 

1^*2.90 

1.9497 

13  31  58.0 

8.017 

4 

5     I  2(>i)4 

3.0943 

1     18  42    9.2 

4.677 

5 

3  20  29.^)6 

1.9.'>22 

13  39  57.3 

7.961 

5 

5    3  31.80 

3.0976 

18  46  47.3 

4.593 

G 

3  28  27.1(> 

1.9547 

13  47  53.3 

7.905 

6 

5    5  37.75 

3.1009 

,     18  51  20.4 

4.509 

7 

3  30  24.52 

1.9573 

13  55  4,5.9 

7.848 

7 

5    7  43.90 

3.1043 

18  55  48.4 

4.423 

'     8 

3  32  22.03 

1.9598 

14    3  35.1 

7.791 

8 

5    9  50.2(J 

3.1077 

19    0  11.2 

4.337 

9 

3  34 

19.70 

1.9695 

14  11  20.8 

7.733 

9 

5  11  56.82 

3.JI10 

19    4  28.8 

4.950 

10 

3  36 

17.53 

1.9651 

14  19    3.0 

7.674 

10 

5  14    :^58 

3.1143 

19    8  41.2 

4.163 

11 

3  38 

15.51 

1.9677 

14  26  41.7 

7.615 

11 

5  \6  10.,54 

3.1177 

19  12  48.4 

4.076 

12 

3  40 

13.65 

1.9704 

14  34  16.8 

7.555 

12 

5  18  17.70 

3.1310 

19  16  .50.3 

3.987 

13 

3  42 

11.96 

1.9731 

14  41  48.3 

7.495 

13 

5  20  25.0(1 

3.1343 

19  20  46.9 

3.898 

'    14 

3  44 

10.43 

1.9758 

14  49  16.2 

7.435 

14 

5  22  mm 

3.1277 

19  24  38.1 

3.808 

15 

3  4() 

9.06 

1.9786 

14  56  40.5 

7.373 

15 

5  24  40.:^) 

3.1311 

19  28  23.9 

3.718 

U) 

3  48 

7.86 

1.9814 

15    4     1.0 

7.311 

16 

5  26  48..35 

3.1344 

19  32    4.3 

3.628 

17 

3  50 

6.83 

1.984Q 

15  11   17.8 

7.348 

17 

5  28  .5().5I 

3.1.177 

19  35  3f>.2 

3.537 

18 

3  52 

5.97 

1.9871 

15  18  30.8 

7.185 

18 

5  31     4.87 

3.1410 

19  ;i9    8.7 

3.445 

19 

3  54 

5.28 

1.9899 

15  25  40.0 

7.131 

19 

5  .33  13.43 

3.1443 

19  42  32.6 

3.:e3 

20 

3  56 

4.7() 

1.9928 

15  32  45.3 

7.057 

20 

5  35  22.19 

2.1476 

19  45  51.0 

3.260 

21 

3  58 

4.42 

1.99.57 

15  39  46.8 

6.993 

21 

5  37  31.14 

9.1509 

19  49    3.8 

3.166 

22 

4    0 

4.25 

1.9987 

15  46  44.4 

6.927 

22 

5  39  40.29 

3.1543 

19  52  10.9 

3Jn2 

23 

4    2 

4.26 
SI 

3.0016 

INDAl 

N.15  53  38.0 

L    18. 

6.860 

23 

5  41  49.64 
TCJ 

3.1575 

ESDA 

N.19  55  12.4 
Y  20. 

9.978 

0 

4    4 

4.44 

3.0045 

N.16    0  27.6 

6.793 

0 

5  43  ,59.r9 

9.1607 

N.19  58    8.2 

9.883 

1 

4    6 

4.80 

2.0075 

16    7   1.3.2 

6.736 

1 

5  46    8.93 

2.1640 

20    0  ,58.3 

2.787 

2 

4    8 

5.34 

3.0106 

16  13  54.7 

6.6:18 

2 

5  48  18.87 

3.1673 

20    3  42.6 

9.690 

3 

4  10 

6.07 

2.0137 

16  20  32.1 

6.589 

.3 

5  50  29.00 

31704 

20    6  21.1 

9.593 

4 

4  12 

6.98 

3.0167 

16  27     5.4 

6.580 

4 

5  .52  .39.;^ 

3.1737 

20    8  ,5,3.8 

9.496 

5 

4  14 

8.07 

2.0197 

16  .3.3  34.5 

6.450 

5 

5  ,54  49.84 

9.1769 

20  11  20.6 

9.396 

6 

4  16 

9.35 

3.0228 

16  .39  59.4 

6.379 

6 

5  .57     0.55 

3.1801 

20  13  41.5 

9.299 

7 

4  18 

10.81 

2.0259 

1(J  46  20.0 

6.306 

7 

5  59  11.45 

3.1839 

20  15  ,56.5 

9.301 

8 

4  20 

12.46 

2.0391 

16  .52  36.3 

6.237 

8 

6     1  22..54 

3.1864 

20  18    5.6 

9.109 

9 

4  22 

14.30 

2.a'l32 

16  ,58  48.4 

6.165 

9 

6    3  33.82 

3.1896 

20  20    8.7 

9.009 

10 

4  24 

lfi..3.3 

2.0354   ' 

17     4  56.1  1 

6.099 

10 

6    5  4.5.29 

3.1937 

20  22    5.8 

1.901 

11 

4  26 

18.55 

2.0385 

17  10  ,59.4  ■ 

6.018 

11 

6    7  .56.94 

3.1957 

20  23  56.8 

1.709 

12 

4  '.^8 

20.95 

2.0417 

17  16  ,58.3 

5.944 

12 

6  10    8.78 

2.1988 

20  25  41.7 

1.697 

13 

4  30 

23.55 

3.0449 

17  22  .52.7  1 

5.869 

13 

0  12  20.80 

3.30 1 9 

20  27  20.5 

1.596 

14 

4  32  2().34 

2.0482 

17  28  42.(i 

5.794 

14 

6  14  3;).oi 

2.2050 

20  28  .5.3.2 

1.494 

15 

4  34 

21».33 

2.0514   ( 

17  34  28.0 

5.718 

15 

6  16  4,5.40 

2.2080 

20  30  19.8 

IM-i 

l(> 

4  36 

.32.51 

2.0546 

17  40    8.8 

5.642 

16 

6  18  .57.97 

2.31 10 

20  31  40.2 

1.988 

17 

4  38 

35.88 

2.0578 

17  45  45.0  , 

5.565 

17 

6  21    10.72 

3.2139 

20  .32  ,54.3 

1.183 

18 

4  40 

39.45 

3.0611 

17  51    16.6 

5.487 

18 

6  2;i  2:^()4 

2.2168 

20  .34     2.1 

1.079 

J9 

4  42  43.22 

2.0644 

17  .5r)  43.5 

5.409 

19 

6  25  .%.74 

2.2197 

20  35    3.7 

0.974 

20 

4  44 

47.18 

2.0677 

18    2    .5.7 

5.330 

20 

6  27  .50.01 

2.9227 

20  35  ,59.0 

0.868 

21 

4  4<> 

51.34 

2.0710 

18    7  23.1 

5.251 

21 

6  .30    .3.4() 

2.2356 
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0.763 

22 
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55.70 

2.0743 

18  12  .3,5.8 

5.171 

22 

6  32  17.08 

9.2284 
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23 

4  51 

0.26 

2.0777 

18  17  43.6 
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23 

6  34  .30.87 
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24 
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GREBilWlOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  ANl^  DECLINATION. 

Hour. 

Bight  AscAnaion. 

Difffor 
1  Minute. 

DeoUnAtioc 

Dlftfor 
1  Minute. 

Hoar. 

Right  Aacenaion. 

Diff.for 
1  Minute. 

Doolination. 

BifEfor 
1  Minute. 

WJbJL 

>]SrESD 

AY  21. 

FRIDAY  23. 

0 

h     m      8 

6  36  44.83 
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,    3 
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3 
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4 

6  45  42..32 

9.9449 

20  39  31.0 

+  0.010 

4 

8  35  52.75 

9.3313 

18  29  28.3 

5.481 

1    5 

6  47  .57.09 
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20  39  28.3 

-0.0S9 

5 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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QRBBNWIOH  MBAK  TIME. 
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THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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15 

14  41     4.00 

8.4807 

10  21  38.2 

11.647 

15 

16  38  .57.10 

9.4808 

17  ,52    5.2 

6.710 

K) 

14  43  29..30 

8.4884 

10  ;«   14.8 

11.579 

16 

16  41  25.9() 

9.4819 

17  ,58  44.1 

6.585 

17 

14  45  54.69 

9.4840 

10  44  46.9 

11.497 

17 

16  43  54.84 

9.4815 

18    5  1,5.4 

6.459 

1^ 

14  48  20.18 

8.48.57 

10  .56  14.4 

11.419 

18 

16  46  2:3.74 

9.4818 

18  11  39.2 

6.333 

19 

14  .50  45.78 

8.4874 

1 1     7  :)7.2 

11.341 

19 

16  48  52.()() 

9.4890 

18  17  ,55.4 

6.806 

20 

14  53  11.47 

9.4J90 

11    18  55.3 

11.961 

20 

16  51  21.58 

9.4881 

18  24     4.0 

6.079 

21 

14  55  37.26 

8.4307 

11  m    8.r, 

11.179 

21 

16  5.3  ,50.51 

9.4889 

18  30    4.9 

5.959 

22 

14  58    .3.16 

8.4384 

11   41    16.8 

11.096 

22 

16  56  19.44 

9.4899 

18  35  58.2 

5.894 

23 

15    0  29.15 

9.4340 

S.  1 1  52  20.0 

11.011 

23 

16  58  48.37 

9.4899 

3.18  41  43.8 

5.695 

Fl 

[lll)A\ 

'  30. 

8UND 

•AY,  A 

TRIL  1. 

1 

0 

15    2  55.24 

9.4357 

S.12    3  18.1 

10.995 

0 

17     I   17.30 

9.4891 

S.18  47  21.6 

1       5.566 

1 

15    5  21.43 

9.4.773 

12  14  11.0 

10.838 

-  - 

—       -      — _ — 



1 

2 

15    7  47.72 

8.4309 

12  24  .58.7 

10.750 

3 

15  10  14.10 

9.4405 

12  35  41.0 

10.660 

4 

15  12  40.58 

9.4488 

12  4(i  17.9 

10.569 

5 

15  15     7.16 

8.443a 

12  .56  49.3 

10.477 

PHASES 

OF  t: 

BE  MOON. 

4) 

15  17  33.a3 

9.44.53 

13    7  15.2 

10.384 

7 

15  20    0.59 

9.446e 

13  17  .35.4 

10.968 

- 

— 

. 

8 

15  22  27.45 

9.4484 

13  27  49.8 

10.199 

d        h 
•ch       4     15     1 

fti 

9 
10 

15  21  54.40 
15  27  21.44 

9.4499 
9.4514 

13  .37  58.5 
13  48     1.3 

10.096 
9.997 

( 

^   Ln8t  Qiiarte 

1*  .    Mai 

ul 

25.9 

11 

15  29  48..57 

9.4.588 

13  .57  58.1 

9.897 

i 

i  New  Moon. 

•         •         • 

.     12      4    ! 

21.0 

12 

15  32  15.78 

9.4:*48 

14    7  48.9 

9.796 

"D  First  Quartc 

'1     •         •         • 

.    20      8    ' 

43.4 

13 
14 

15  34  43.08 
15  37  10.47 

9.4557 
9.4571 

14  17  3:3.6 
14  27  12.2 

9.694 
9.599 

( 

3  Full  Moon  . 

•         •         • 

.    27     10 

7.5 

15 

15  :«)  .37.94 
15  42    .5.49 

9.4565 
9.4598 

14  m  44.6 
14  46  10.7 

9.488 
9.383 

16 

17 

15  44  ;W.12 

9wl6]9 

14  55  30.5 

9.976 

d        h 

18 

15  47     0.a3 

9.4685 

15    4  4.3.8 

9.169 

< 

f    Apoiree  .     . 

.    Mai 

tsh     16      2.4 

19 
20 

*    15  49  28.62 
15  51  56.48 

8.4e37 
8.4650 

15  13  ,50.7 
15  22  51.1 

9.061 
8.959 

i 

I  Perigee  .    . 

.    .    • 

.    28    10.5 

21 

15  .54  24.42 

9.4669 

15  31  44.9 

8.848 

^2 

'  15  .56  52.43 

9.4673 

15  40  32.1 

8.730 

23 

15  .59  20.50 

8.4684 

15  49  12.5 

8417 

24 

16    1  48.64 

9.4695 

8.15  57  46.1 

8.503 

_ 
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xm. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


« 

J3 


Hftme  »nd  DlreotioD 
of  Object. 


I 


Saturn 
ReguliiB 
Jupiter 
Antares 
Venus 

Regulus 
a  Aqiiilae 

Venus 
Sun 


3     Regulus 
Spica 
Mars      ' 
a  Aquilie 
Venus 
Sun 

Spica 
Mars 
a  AquilsB 
Venus 

Sun 

Spica 
Mars 
cc  Aquilse 
Venus 
Sun 

Spica 

Mars 

Jupiter 

Antares 

Venus 

Sun 

Spica 
Mara 
Jupiter 

Antares 

Sun 

8     Jupiter 
Antarep 

Sun 

Jupiter 

Antares 

Sun 

10     Jupiter 
Antares 


W. 
W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 
W. 

w. 

E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
W. 

E. 
E. 

W. 
W. 
W. 
W. 

E. 

W. 
W. 
E. 

W. 
W. 
E. 

W. 
W. 


Noon. 


P.L. 

of 
Diff. 


82  11  21  9111 

54  24  52  Q196 

43  13  31)  3163 

46  32  50  9933 

105   10      1  9499 

69    3  33  9175 

81    16  38  9748 

91   44    11  9554 

124  55  39  9491 

83  30   13  9947 

30  19  53  9370 

21   40     0  9977 

68  42  29  9908 

78  30  25  9639 

111    29  58  9566 

44   13  21  9396 

35  47  37  9340 

56  43  57  3194 

65  32  0  9794 
98  19  27  9666 

57  57  39  9469 
49  41  8  9490 
45  44  31  3715 

52  50  20  9891 
85  25  40  9751 

71  28  12  9540 

63  19  18  9501 

27  41      8  9569 

26  29  17  9779 

40  25  22  9916 

72  48  42  9846 

84  44  13  9618 

76  42  40  9577 
40  55  12  9691 
39  15  29  9791 
60  27  46  9937 

53  57  16  9660 
52  3  27  I  9749 
48  21  51  3093 

66  47   10  9757 

64  44  23  9790 

36  30  11  I    3110 

79  25  27  I    9691 

77  15  55  9867 


nih. 


O  / 

84    2 
56  15 


It 
4 


12 
16 
12 
103  28  46 


41  24 
44  45 


70  52  38 

79  41  2 
90    4  13 

123  14  13 

85  17  31 
32  4  11 
23  26  34 

67  10  20 
76  52  14 

109  50  16 

45  57    3 

37  32  38 
55  17  41 
63  55  52 

96  41  48 

59  39  45 
51  24  14 
44  28  0 
51  16  IM 
83  50  8 

73  8  30 

65  0  30 
29  20  59 
28  4  13 

38  53  23 

71  15  14 

86  22  43 
78  22  6 
42  .33  38 
40  51  41 
58  56  14 

55  34  10 
53  39  2 

46  52  7 

68  22  34 

66  18  52 
35  2  13 

80  59  27 
78  49  9 


P.L. 

of 

Diff. 


9115 
9130 
9169 
9945 
9504 

9183 
9763 
9563 
9490 

9957 
9368 
9969 
9935 
9643 
9577 

9403 
9350 
3949 
9736 
9668 

9479 
9430 
3810 
9839 
9763 

9550 
9510 
9566 

9761 
9997 
9867 


9587 
9699 
9799 
9947 

9698 
9755 
3034 

9765 
9806 
3191 


9864 


VIb. 


O         I        u 

85  52  40 
58  5  25 
39  35    2 

42  57  52 
101  47  39 

72  41  31 

78    5  45 

88  24  27 

121  32  58 

87  4  34 
33  48  31 
25  13  0 
65  38  46 
75  14  18 
108  10  49 

47  40  34 
39  17  25 
53  52  22 
62  20  0 
95    4  25 

61  21  38 
53    7    6 

43  13  8 
49  42  33 
82  14  52 

74  48  34 
m  41  29 
31  0  41 
29  39  32 
37  21  39 
69  42    0 


88 
80 
44 


0  59 


19 
53 


1 
11 

42  27  52 
57  24  55 


57  10  52 
55  14  29 
45  22  ;K) 

69  57  48 
67  53  12 
33  34  29 

82  33  17 
80  22  14 


P.L. 

of 

Dtff. 


9190 
9135 
9176 
9959 
9511 

QI99 
9778 
9579 
9507 

9966 
9368 

9980 
9966 
9654 

9588 

9410 
9359 
3994 
9748 
9680 

9481 
9440 
3014 
9845 
9775 

9560 
9590 
9573 
9747 
9939 
9860 

9638 
9506 
9638 
9794 
9958 

9707 
9760 
3045 

•9773 
9813 
3139 

9837 
9879 


IXb. 


87  43    8 

59  55  30 
37  45  58 
41  10  52 

100    6  41 

74  30  11 

76  30  48 

86  44  53 

119  51  55 

88  51  23 
35  32  51 
26  59  16 
64  7  50 
73  36  36 

106  31  37 

49  23  55 

41  1  58 
52  28    4 

60  44  24 
93  27  18 

63    3  18 

54  49  44 

42  0  2 
48    9    3 

80  39  52 

76  28  24 
68  22  14 
32  40  13 

31  15  9 
35  50    9 

68  9     I 

89  39    2 

81  40  20 
45  49  56 
44    4    0 

55  53  50 

58  47  2:^ 

56  49  49 

43  53  19 

71  32  51 

69  27  23 

32  6  58 

84  6  57 
81  55    9 


P.  L. 

of 

Diir. 


2I9C 
9141 
8184 
9274 
•^517 

S-lOO 
9795 
2581 
25(7 

2277 
9370 
2396 
9997 
9666 
9599 

9418 
9369 
3351 
9760 
9699 

9491 
9450 
4097 
9856 

9787 

2569 
2S30 

9581 

'irj7 

2950 
2880 

S648 

9604 
9647 
2797 
2969 

27J5 
2766 
3066 

27«a 

2821 
3143 

9B45 


XIV. 
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6EEENWIGH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.  L. 

P.L. 

Dav  of 
Mont: 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XVk. 

of 

i)ifr. 

XVIII*» 

of 
Diff 

XXP». 

of 
Diff. 

O           1        It 

o         #       /» 

O             i          M 

J 

Saturiv 

W. 

8<)  3:J  27 

9139 

91  23  37 

9139 

93  13  37 

9146 

95    3  26 

9153 ; 

Regulu? 

W. 

6r  45  26 

9147 

63  35  13 

9154 

65  24  50 

9161 

(S7  14  17 

9168 

Jupiter 

E. 

35  57    6 

9199 

34    8  26 

9901 

32  20    0 

9911 

30  31  49 

9993 

AnUire8 

E. 

39  24  14 

9991 

37  38    1 

9310 

35  52  16 

9331 

34    7    2 

9355  ; 

Venus 

E. 

1)8  25  52 

9594 

96  45  12 

9530 

95    4  41 

9538 

93  24  20 

9546  1 

'2  1  Regulus 

W. 

76  18  38 

9909 

78    6  52 

8318 

79  54  53 

9997 

81  42  40 

i 
2937  ' 

n  Aqiiila; 

E. 

74  56  14 

9815 

73  22    6 

9835 

71  48  24 

9858 

70  15  11 

9889 

Venus 

E. 

85    5  32 

9591 

83  26  25 

9601 

81  47  31 

9611 

80    8  51 

9691 

Sun 

E. 

118  11     5 

9506 

116  30  28 

9535 

114  50    4 

9545 

113    9  54 

9556 

3 

Regiilus 

W. 

90  37  56 

9987 

92  24  14 

9998 

94  10  16 

9309 

95  56    3 

9319 

Spica 

W. 

37  17    9 

9373 

39     1  22 

9378 

40  45  29 

9389 

42  29  29 

9388 

Mars 

W. 

28  45  21 

9304 

30  31  14 

9313 

32  16  55 

9329 

34    2  23 

9:i31 

a  Aquilit? 

E. 

62  37  ;« 

3039 

61     7  59 

3068 

59  39  10 

3106 

58  11     8 

3148  1 

Venus 

K. 

71  59  10 

9677 

70  21  59 

9689 

68  45    4 

9700 

67    8  24 

9719  1 

Sun 

L 

104  52  40 

9610 

103  13  58 

9621 

101  35  32 

9633 

99  57  22 

9644  ' 

1 

4 

Spsca 

W. 

51     7    4 

9496 

52  50     1 

9435 

54  32  46 

9443 

56  15  19 

9453 

Mars 

w. 

42  46  17 

9379 

44  :I0  22 

9389 

46  14  12 

9400 

47  57  47 

2410 

a  Aqnilft! 

E. 

51     4  52 

3414 

49  42  50 

3479 

48  22    2 

3551 

47    2  34 

3699  , 

Venus 

E. 

59    9    3 

9772 

57  a3  59 

9784 

55  59  10 

9796 

54  24  37 

9808 

Sun 

> 

E. 

91  50  27 

2704 

90  13  52 

9715 

88  37  32 

9797 

87     1  28 

9739 

5 

Spicti 

W. 

64  44  44 

9501 

66  25  56 

9510 

68    6  55 

9590 

69  47  40 

9530  ! 

Mars 

W. 

56  32    7 

9460 

58  14   16 

9470 

59  56  11 

9460 

61  37  52 

9491   1 

aAquilee 

E. 

40  48  49 

4154 

39  39  39 

4993 

38  32  40 

4448 

37  28    2 

4693 

Venus 

E. 

46  35  48 

9868 

45    2  48 

9880 

43  30    4 

9899 

41  57  35 

9905 

Sun 

E. 

79    5    7 

9799 

77  30  38 

9811 

75  56  24 

9899 

74  22  25 

9835 

1 
6  1  Spioii 

W. 

78    8     1 

9580 

79  47  24 

9589 

81  26  34 

9509 

83    5  30 

9609 

Mars 

W. 

70    2  46 

9540 

71  43    4 

9549 

73  23    9 

9559 

75    3     1 

9568 

Jupiter 

W. 

o4  ll»  34 

9588 

35  58  45 

9596 

37  37  45 

9604 

39  16  34 

9619 

Antares 

W. 

32  51     0 

9739 

34  27     1 

9795 

36    3    8 

9799 

37  39  18 

9792 

Venus 

E. 

34  18  54 

9969 

32  47  53 

9973 

31  17    6 

9985 

29  46  34 

2995 

SrN 

E. 

66  36  17 

9899 

65    3  48 

2903 

03  31  33 

9914 

61  59  32 

2996 

7 

Spica 
Mars 

W. 

91  16  52 

0157 

92  54  2J) 

2667 

94  31  ^ 

9677 

96    9    4 

9686 

1 

W. 

83  19    9 

9613 

84  57  46 

2693 

86  36  10 

9639 

88  14  22 

9640 

!  Jupiter 

W. 

47  27  47 

2655 

49    5  27 

2664 

50  42  55 

,     9673 

52  20  11 

9681 

Aiitai-eB 

W. 

45  40    4 

9731 

47  16    3 

2735 

48  51  57 

I      273J» 

50  27  45 

9744 

Sun 

E. 

54  22  59 

2981 

52  52  22 

9991 

51  21  58 

)      3002 

1 

49  51  48 

3013 

8 

Jupiter 

W. 

60  23  43 

9793 

61  59  52 

9739 

63  35  49 

9741 

65  11  35 

9749 

Antnres 

W. 

58  25     1 

9773 

60    0    4 

9779 

61  34  59 

9780 

63    9  45 

9/99 

Sun 

E. 

42  24  15 

3066 

40  55  24 

3077 

39  26  46 

3088 

37  58  22 

3099 

9 

Jupiter 

W- 

73    7  43 

9789 

74  42  25 

9798 

76  le>  56 

1    sea's 

77  51    17 

9814 

Antares 

W. 

71     1  24 

9^28 

72  35  16 

2835 

74     8  58 

'     9849 

75  42  31 

9840 

Sun 

E. 

30  39  41 

3156 

29  12  39 

3168 

27  45  51 

3180 

26  10  18 

3193 

10 

Jupiter 

W. 

85  40  26 

9853 

87  13  45 

9861 

88  46  54 

9868 

90  19  54 

9875 

Antares 

< 

W. 

83  27  54 

9887 

85    0  30 

9804 

86  32  56 

9909 

88    5  12 

9910 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DT8TANCE8. 

10 

Name  and  Direction 
of  Ohif'ot. 

Noon. 

P.L. 

of 
Diff. 

nih. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 
of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

Sun 

E. 

24  53    1 

3908 

O          1         ft 

23  27     1 

3893 

22     1  19 

3939 

20  35  56 

3956 

14 

Sun 

Aldebiiran 

Saturn 

W. 
E. 
E. 

20  43    6 

53  25  26 

105  15  48 

3466 
3096 
3014 

22    4    8 

51  55  45 

103  45  53 

3464 
3030 
3090 

2;^  25  12 

50  26  10 
102  16    5 

3463 
3035 
3095 

24  46  17 

48  56  41 

100  46  23 

3463 
3040  , 
30:M) 

J5 

Sun 

Aldebarnn 
Pollux 
Saturn 

W. 

E. 
E. 
E. 

31  31  28 
41  30  41 
85  46  34 
93  19  20 

3471 
3061 
3104 
3051 

32  52  25 
40     1  44 

84  18  29 
91  50  10 

3479 
3065 
3108 
3054 

34  13  20 
38  32  51 
82  50  29 
90  21     4 

3474 
3069 
3111 
3057 

35  34  13 
37    4    3 
81  22  33 
88  52    2 

3475 
3072 
31 14 
3000  , 

16 

Sun 

Aldebunin 
Pollux 
Saturn 

W. 
E. 
E. 
E. 

42  18  18 
29  40  50 
74    3  47 
81  27  42 

3480 
3062 
3198 
3071 

43  39    4 
28  12  19 
72  36  11 

79  58  57 

3480 
3083 
3199 
3079 

44  59  49 
26  43  49 
71     8  37 
78  30  13 

3481 
3085 
3130 
3073 

46  20  35 
25  15  21 
69  41     4 
77     1  30 

34W 
3086 
3131 
3073  ' 

17 

Sun 
Pollux 
Saturn 
ReguluH 

W. 
E. 
K. 
E, 

53    4  34 
62  23  40 
69  37  58 
98     1   16 

3475 
3136 
3070 
3079 

54  25  2(5 
60  56  14 
68    9  12 
96  32  41 

3479 
3135 
3069 
3078 

55  46  21 
59  28  47 
66  40  25 
95    4    4 

3470 
3134 
3068 
3076 

57  7  19 

58  1   19 
65  11  *% 
93  35  25 

3466 
3133 
3065  , 
3073  , 

18 

Sun 

a  Arietis 
Pollux 
Saturn 
Regulus 

W. 
W. 
E. 
E. 
E. 

63  53  13 
29  47  53 
50  43  44 
57  46  32 
86  11  11 

3444 
3719 
3199 
3047 
3054 

65  14  40 
31     4  20 
49  16    9 
56  17  17 
84  42    5 

3438 
3658 
3196 
3041 
3049 

66  36  13 
32  21  52 
47  48  31 
54  47  55 
83  12  53 

3439 
3604 
3194 
3036 
3043 

67  57  5.3 
33  40  22 
46  20  51 
53  18  27 
81  43  34 

3426 

3556  ' 
3123 
3030 
3038 

19 

Sun 

a  Arietis 

Pollux 

Saturn 

Rfgulus 

W. 
W. 
E. 

E. 
E. 

74  48  16 
40  24  3f) 
39    2     1 
45  49    9 
74  14  59 

3386 
3371 
3115 
9995 
3001 

76  10  49 
41  47  29 
37  34  10 
44  18  50 
72  44  48 

3376 
3340 
3115 
9986 
9993 

77  33  a3 
43  10  54 
36    6  19 
42  48  20 
71  14  26 

3365 
3319 
3115 
9977 
9983 

78  56  29 
44  34  51 
34  38  28 
41   17  39 
69  43  52 

1 
3356 

3985 
3116  i 
2969 
9974 

20 

Sun 

a  Arietis 
Aldebanui 
Saturn 
Rogulus 

W. 
W. 
W. 
E. 
E. 

85  54  17 
51  42    4 
18    4  13 
33  41   10 
62    7  56 

3996 
3166 
9995 
9916 
9990 

87  18  33 
53    8  54 
19  36    0 
32    9  It 
60  36    2 

3983 
3144 
9919 
9904 
9908 

88  43    4 
54  36  10 
21     8    4 
30  36  57 
59    3  53 

3970 
3124 
9889 
9899 
9805 

90    7  51 

56  3  51 
22  40  24 
29    4  28 

57  31  28 

1 
3255 
3109  ! 
9886  i 

28ffi 
2883 

21 

Sun 

a  Arietis 
Aldebarnn 
Regulus 
Spicn 

W. 
W. 
W. 
E. 
E, 

97  16    6 
63  28  41 
30  26  35 
49  45    5 
103  34     0 

3179 
9999 
9819 
9819 
9844 

98  42  40 
64  58  55 
32    0  47 
48  10  53 
102    0  29 

3163 
9979 
9797 
9797 
9898 

100    9  34 
66  29  34 
33  35  19 
46  36  21 

100  26  38 

3145 
9959 
9789 
9781 
9819 

101  36  49 
68    0  38 
35  10  11 
45     1  28 
98  52  26 

3199 
9939 
9765 
2766 
2796 

22 

Sun 

Aldebaran 
Regulus 
Spica 

MARS 

W. 
W. 
E. 
E. 
E. 

108  58  21 
43  10     1 
37     1  44 
90  56    0 
96  54  26 

3038 
9680 
9681 
9710 
9607 

110  27  47 
44  47    8 
35  24  39 
89  19  tU 
95  15  40 

3010 
2663 
9664 
9693 
9588 

111  57  36 
46  24  38 
a3  47  1 1 
87  42  45 
93  36  29 

3001 
9644 
9647 
9675 
9570 

113  27  48 

48    2  a3 

32    9  20 
86    5  32 
91  56  53 

9981 
2G96 
9639 
9657  , 
9552 

23 

Sun 

W. 

121    4  57 

9883 

122  37  38 

9863 

124  10  44 

9844 

125  44  15 

9895  1 

XVL 
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1 

1 

GREEN  VVIOH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

c 
Ji  • 

n 

10 

Namaand  Direcfcion 
of  Object. 

Midnight. 

P.L. 

of 

I>lff. 

XVh 

1 

P.L. 

of 

Diflf. 

XVlOh. 

P.L. 

of 

DIff. 

XXIh. 

P.L. 

of 

DIAL 

Soif 

E. 

Of" 

19  10  53 

3976 

0          /        // 

17  46  13 

3999 

O           /         #/ 

16  22    0 

• 

3396 

o      1      n 

14  58  19 

3360 

14 

Suit 

Aldebamii 

Satorn 

W. 
E. 

E. 

26    7  22 
47  27  18 

99  16  48 

3464 
3044 
3034 

27  28  26 
45  58    0 
97  47  18 

.3466 
3049 
3039 

28  49  28 
44  28  48 
96  17  54 

3467 
3054 
3043 

30  10  29 
42  59  42 
94  48  35 

3460 
3058 
3047 

15 

Sun 

Aldebamii 

Pollux 

Satorn 

W. 

E. 
E. 
E. 

36  55    5 
35  35   19 
79  54  41 
87  23    4 

3476 
.%74 
31  IB 
3063 

38  15  56 
34     6  38 
78  26  53 
85  54    9 

3478 
3076 
3190 
3065 

39  36  45 
32  37  59 
76  59    8 
84  25  17 

3480 
3078 
3193 
3068 

40  57  32 
31    9  2:) 
75  31  26 
82  56  28 

3480 
3081 
3195  , 
3070 

IH 

1 

Sun 

Aldebiiniii 
Pollux 
Saturn 

W. 
E. 
E. 
E. 

47  41  21 
2:^  46  54 
68  13  32 
75  32  48 

3479 
3086 
3133 
3073 

49    2    8 
22  18  27 
m  46    2 
74     4    6 

3479 
3087 
31.33 
3073 

50  22  55 
20  50     1 
&5  18  33 
72  35  24 

3478 
3087 
3135 
3073 

51  43  44 
19  21  36 
63  51     6 
71    6  42 

:<477 
3087  ' 
3IS6  ; 
3079 

1 
17  . 

1 

Sun 
Pollux 
Saturn 
Regulus 

W. 

E. 
E. 
E. 

58  28  21 
56  33  50 
m  42  44 
92    6  43 

3463 
3133 
3069 
3070 

59  49  27 
55    6  20 
62  13  48 
90  37  57 

3459 
31.39 
3058 
3066 

61    10  37 
53  38  49 
60  44  47 
89    9    6 

3454 
3131 
3055 
3063 

62  31  52 
52  11  17 
59  15  42 

87  40  11 

3449 
3130 
3051 
3050 

18 

Sun 

«  Ariet'm 

Pollux 

Saturn 

ReguhiH 

W. 
W. 
E. 
E. 
E. 

fK)  19  40 
34  59  44 
44  53    9 
51  48  52 
80  14    8 

3419 
35J3 
3131 
30S24 
3031 

70  41  35 
36  19  54 
43  25  25 
50  19    9 
78  44  34 

3411 
3479 
3119 
3018 
3095 

72    3  39 
87  40  49 
41  57  39 
48  49  18 
77  14  52 

3409 
3436 
3118 
3010 
3017 

73  25  53 

39  2  25 

40  29  51 
47  19  18 
75  45    0 

3394 
3409 
3116 
3003 

3000 

19 

Sun 

a  Arietis 

Pollux 

Saturn 

RegiiluH 

W. 
W. 

E. 
E. 
E. 

80  19  36 
45  59  20 
33  10  38 
39  46  47 
68  13    7 

3345 
3359 
3118 
9959 
9965 

81  42  56 
47  24   19 
31.  42  50 
38  15  43 
66  42  10 

3333 
3936 
3199 
9949 
9954 

83    6  29 
48  49  46 
30  15    7 
36  44  26 
65  10  59 

3391 
3919 
3198 
9938 
3943 

84  30  16 
50  15  41 
28  47  31 
35  12  55 
63  39  35 

3300  , 

3188 

3135 

9997 

3931 

20 

SUN^ 

fi  Arietis 
Aldebamii 
Saturn 
Regulus 

W. 
W. 
W. 

E. 
E. 

91  32  55 
57  31  58 
24   13     1 
27  31  43 
55  58  47 

3941 
3081 
3879 
9867 
9869 

92  58  16 
59    0  31 
25  45  56 
25  58  42 
54  25  49 

3996 
3060 
9857 
9854 
3855 

94  23  54 
60  29  29 
27  19  10 
24  25  24 
52  52  33 

3910 
3040 
9849 
9841 
3841 

95  49  51 
61  58  52 
28  52  43 
22  51  49 
51   18  58 

3196 
3010 
9898 
9897 
9897 

21 

Sun 

a  Arietis 

Aide  bn  mil 

Regulu.s 

Spicn 

W. 
W. 
W. 
E. 

E. 

103    4  24 
69  32    7 
36  45  25 
43  26  15 
97  17  53 

•      3111 
3990 
9749 
9750 
9779 

104  32  20 
71     4     1 
38  21     0 
41  50  41 
95  42  56 

3093 
9900 
3739 
3733 
9763 

106    0  38 
72  36  20 

39  56  57 

40  14  45 
94    7  41 

3075 
9880 
9715 
9716 
9746 

107  29  18 
74    9    5 
41  33  17 
38  38  26 

92  32    2 

• 

3056 

9850 
9097 
9698 
9799 

22 

Sun 

Aldebnran 
Regulus 
'  Spicn 
Mars 

W. 
W. 
E. 
E. 
E. 

114  58  25 
49  40  52 
30  31     5 
84  27  55 
90  16  52 

9961 
3608 
9611 
9639 
3533 

1(6  29  26 
51  19  ;)6 
28  52  25 
82  49  53 
88  36  25 

9949 
9589 
9593 
9691 
9515 

118    0  51 
52  58  46 
27  13  21 
81   11  27 
86  55  33 

9993 
9571 
9575 
9603 
3497 

119  32  41 
54  38  21 
25  3:^  52 
79  32  36 
85  14  15 

9909 
9559 
9557 
3585 
9477 

23 

Sun 

W. 

127  18  11 

9805 

128  52  33 

9785 

130  27  21 

9706 

132    2  34 

9747 

54 
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OBEENWIGH  MEAN  TIME. 


LUNAB  DISTANCES. 


S  . 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Name  And  Dirooliou 
of  Ol^eot. 


Aldebaran  W. 

Spica  E . 

AlARS  E . 

Aldebaran  W. 

Pollux  W. 

Saturn  W. 

Spica  E . 

Mars  E  . 

Jupiter  E  . 

Aldebaran  W. 

Pollux  W. 

Saturn  W. 

Spica  E  . 

Mars  E  . 

Jupiter  E  . 

Antares  E . 

Pollux  W. 

Saturn  W. 

Revalue  W. 

Spica  E . 

Mars  E. 

Jupiter  E  . 

Antares  E . 

Pollux  W. 

Saturn  W. 

Regulus  W. 

Jupiter  E  . 

Antares  E . 

Saturn  W. 

RegiiUis  W. 

Jupiter  E  . 

AntarcH  E . 

Re^uluH  W. 

Jupiter  E  . 

Antares  E  . 

Regulus  W. 

Spica  W. 

Mars  W. 

aAqiiilti^  E  . 

Regulus  W. 

Spica  W. 

Mars  W. 

a  AquilaB  E  . 

Sun  E  . 


Noon. 


O  t        If 

56  18  22 

77  53  20 
83  32  30 

69  54  23 
26  50  n 
18  18  28 
64  23  54 
61)  42  20 
108  23  29 

8:3  58  44 
40  25  46 

32  22  18 
50  28  14 
55  23  21 
94  20  7 
96  22  20 

54  40  15 
46  53  4 
18  22  5 

36  11  23 
40  37  55 
79  50  16 
82  2  13 

69  20  42 
61  45  6  ; 

33  12  44  ; 
64  59  16 
67  22  0 

76  50  23 

48  17  23 

49  55  22 
52  31  38 

63  25  54 

34  49  0 

37  45  16 

78  28  21 
25  25  56 
20  53  () 
73  8  6 

93  16  22 
39  50  :32 

35  56  36 
60  30  17 

129  27  32 


P.  L. 

of  . 

Diff. 


SS33 

ssee 

S458 

8389 
9581 
2389 
2491 
3307 
2388 

2241 
2340 
2240 
2295 
2166 
2244 
2293 

2164 
2120 
2130 
2217 
2050 
2124 
2174 

2086 
2037 
2041 
2043 
2100 

1998 
2001 
2007 
2085 

2010 
2026 
2158 

9063 


1999 
2690 

9153 
2227 
9067 
9945 
9476 


IIP». 


57  58  49 

76  13  38 
81  50  18 

71  38  24 
28  29  18 
20    2  19 

62  40  49 
67  56  31 

106  39  37 

85  46  n 
42  10  47 
34  9  46 
48  42  7 
53  34  2 
92  32  45 

94  36  10 

56  29  7 
48  43  ."3 
20  12  18 

34  23  21 
38  45  38 

77  59  54 
80  13    7 

71   12    3 

63  37  43 

35  5  15 
63  6  47 
65  31     1 

78  44  0 
50  10  56 
48  1  59 
50  40  16 

65  19  13 
32  56  7 
35  55  45 

80  20  17 
27  13  41 
22  4(>  42 
71  31  13 

95  6  1 
41  38  19 
37  48  26 

58  58  55 
127  45  45 


P.L. 

of 

Diff. 


3514 
9548 
9440 

9364 
2551 
2368 
2404 
2289 
2369 

2224 
2317 
2223 
2281 
2150 
2228 
9277 

9169 
2107 
2116 
9914 
2037 
2112 
2163 

2077 
2029 
2033 
2035 
9094 

1997 
1999 
2006 
2088 

2014 
9033 
9176 

2079 
9918 
2004 
2714 

2166 
2235 
2079 
9989 
2489 


Vlh. 


59  39  43 
74  33  31 
80    7  40 

73  22  51 

30  9  21 

21  46  40 

60  57  20 

66  10  15 
104  55  18 

87  34  3 
43  56  21 
.35  57  39 
46  55  40 

51  44  19 
90  44  59 
92  49  36 

58  18  22 
50  34  21 

22  2  53 
32  35  14 
m  53  2 
76  9  13 
78  23  43 

73  3  37 
65  30  32 
36  57  58 

61  14  7 
63  39  53 

80  37  39 

52  4  32 
46  8  34 
48  48  59 

67  12  25 

31  3  25 
34  6  42 

82  11  59 
29  1  41 
24  40  10 
69  54  52 

96  55  20 
43  25  55 
39  39  58 
57  28  29 
126  4  17 


P.L. 

of 

Diff. 


9495 
2599 
2421 

9345 
2514 
9348 
9387 
2970 
3350 

9907 
9»5 
3907 
3369 
3134 
2212 
S960 

2155 
2095 
2103 
2213 
2026 
2100 
2151 

2070 
2023 
2026 
9028 
2090 

1996 
1998 
2006 
2093 

9019 
9049 
9198 

9089 
9919 
9010 
9740 

9179 
9943 
9090 
9037 
9504 


IX»>- 


// 


61  21  3 
72  52  58 
78  24  35 

75  7  45 

31  50  15 
23  31  29 

59  13  27 
64  2:)  32 

103  10  32 

89  22  20 
45  42  28 

37  45  56 

45  8  55 
49  54  11 
88  56  49 
91     2  38 

60  7  58 

52  25  28 
2:)  53  48 
30  47  6 
35  0  9 
74  18  14 

76  34     2 

74  55  23 

67  23  31 

38  50  52 
59  21   17 

61  48  39 

82  31  19 

53  58  10 

44  15    9 

46  57  49 

69    5  30 

29  10  57 

32  18  12 

84    3  26 

30  49  .50 
26  33  28 

68  19    5 

98  44  19 

45  13  18 
41  31  12 
55  59    2 

124  23    9 


P.L. 
of 

Dfir. 


9477 
9511 
9401 

9397 


9330 
3371 


9191 
9374 
9191 
9956 
9118 
3196 
8944 

9141 
9094 
9090 
9916 
9016 
2069 
2141 


9016 
9019 


9086 

1906 
1996 
90O7 
9090 

9094 
9053 


9003 
9909 

9018 
3767 

9199 
9253 
S103 


3518 


xvni. 
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■ 

GREEJN  VV  lOH  MEAN  TIME. 

• 

LUNA£  DISTANCES. 

i^^ 

P.L. 

P.  L. 

P.L. 

P.L. 

0  a 

Kiune  »nd  DireoUoo 
of  Objoot. 

Midnight. 

of 
Dlff. 

XVi^. 

of 
DMT. 

xvnik- 

• 

of 
Diff. 

XX|h. 

of 
Dlff. 

O            /          // 

0        1      II 

0    / 

0       /      /* 

2J3 

Aldehnran 

W. 

63    2  49 

9458 

64  45    2 

9436 

66  27  42 

9419 

68  10  49 

9401 

Spicn 
Mars 

E. 

71  12    0 

9403 

69  30  37 

9475 

67  48  48 

9457 

66    6  34 

9438 

E. 

76  41     2 

9389 

74  57    2 

9364 

73  12  35 

9345 

71  27  41 

9396 

24 

AldebitraD 

W. 

76  53    5 

9309 

78  38  51 

9991 

80  25    3 

9974 

82  11  41 

9857 

Pollux 

W. 

33  31  57 

9448 

35  14  24 

9416 

36  57  33 

9S91 

38  41  21 

9365 

Saturn 

W. 

25  16  45 

9311 

27    2  28 

9993 

28  48  38 

9974 

30  35  15 

9957 

Spicn 

E. 

57  29  10 

9354 

55  44  29 

9339 

53  59  26 

9394 

52  14     1 

9309 

Mars 

E. 

62  36  22 

9935 

60  48  46 

9916 

59    0  43 

9900 

57  12  15 

9164 

Jdpiter 

E. 

101  25  20 

9314 

99  39  41 

9996 

97  53  35 

9979 

96    7    4 

9961  1 

*25 

Aldebaran 

W. 

91   11     1 

9170 

93    0    4 

9163 

94  49  29 

9147 

96  39  IG 

9134 

Pollux 

W. 

47  2i^    5 

9955 

49  16  11 

9935 

51    3  46 

9917 

52  51  48 

9900 

Saturn 

W. 

:i9  34  37 

9176 

41  23  41 

9161 

43  13    7 

9147 

45    2  55 

9133 

Spica 

E. 

43  21  5:3 

9947 

41  34  35 

9937 

39  47    3 

9990 

37  59  18 

9999 

1 

Mars 

E. 

48    3  40 

9  J  03 

46  12  46 

9089 

44  21  30 

9075 

42  29  53 

9009 

Jupiter 

E. 

87    8  15 

9160 

85  19  18 

9166 

83  29  59 

9151 

81  40  18 

9137 

Antfires 

E. 

89  15  16 

9999 

87  27  31 

9914 

85  39  25 

9901 

83  50  59 

9188 

26 

Pollux 

W. 

61  57  54 

9198 

63  48  10 

9116 

65  38  44 

9105 

67  29  35 

9005 

Saturn 

w. 

54  16  52 

9073 

56    8  33 

9069 

58    0  30 

9053 

59  52  41 

9044  , 

Reffulus 
ripicn 

w. 

25  45    2 

9079 

27  36  34 

9068 

29  28  22 

9058 

31  20  26 

9040 

E. 

28  59    2 

9991 

27  11     6 

9931 

25  23  24 

9946 

23  36    5 

9900 

1 

Mars 

E. 

33    6  59 

9oon 

31  13  34 

1998 

29  19  56 

1990 

27  26    6 

1063 

Jupiter 

E. 

72  26  58 

9078 

70  35  25 

9068 

68  43  36 

9059 

66  51  33 

9060 

AniareH 

K. 

74  44    5 

9131 

72  53  53 

9199 

71     3  27 

9114 

69  12  49 

9107 

27 

Pollux 

W. 

76  47  20 

9057 

78  39  26 

9059 

80  31  39 

9048 

82  23  59 

9044  , 

Saturn 

w. 

69  16  40 

9011 

71     9  57 

90O7 

73    3  20 

9003 

74  56  49 

9000 

Reiruliis 

w. 

40  43  56 

9014 

42  37    9 

9010 

44  30  28 

9006 

46  23  53 

9003  ' 

<_7 

Jupiter 

E. 

57  28  19 

9018 

55  35  13 

9014 

53  42    1 

9010 

51  48  43 

9009 

Antares 

E. 

59  57  19 

9084 

58    5  55 

9083 

56  14  29 

9063 

54  23    3 

9083 

28 

Saturn 

W. 

84  24  59 

1097 

86  18  38 

1099 

88  12  14 

9001 

90    5  46 

9004 

Regulus 

W. 

55  51  48 

1998 

57  45  25 

9000 

59  38  59 

9003 

61  32  29 

9000 

Jupiter 

K. 

42  21  46 

9009 

40  28  26 

9019 

38  35  11 

9016 

36  42    2 

9091 

Antares 

E. 

45    6  49 

9107 

43  16    1 

9116 

41  25  27 

9196 

39  35  11 

9149 

29 

Regulus 

W. 

70  58  27 

9031 

72  51  13 

9038 

74  43  48 

9046 

76  36  11 

9064 

Jupiter 

E. 

27  18  44 

9063 

25  26  48 

9075 

23  a5  11 

9000 

21  43  57 

9109 

Antares 

E. 

30  30  21 

9955 

28  43  15 

9900 

26  57     1 

9339 

25  11  48 

9383 

30 

Reirnlus 

W. 

85  54  36 

9  J  04 

87  45  29 

9115 

89  36    5 

9197 

91  26  23 

9139 

^5 

Spicn 

W. 

32  38    4 

9908 

34  26  19 

9910 

36  14  31 

9915 

38    2  36 

9991   1 

Mars 

vv. 

28  26  34 

9096 

30  19  27 

9035 

32  12    6 

9046 

34    4  29 

9056 

a  Aquilfe 

E. 

66  43  54 

9798 

65    9  23 

9630 

63  35  34 

9866 

62    2  31 

9904 

31 

Regulus 
Spica 

W. 

100  32  58 

9906 

•102  21  16 

9991 

104    9  12 

9936 

105  56  46 

9951 

VV. 

47    0  26 

9964 

48  47  18 

9975 

50  33  54 

9987 

52  20  13 

9999  1 

■ 

Mars 

W. 

43  22    6 

9116 

45  12  40 

'9130 

47    2  54 

9143 

48  52  48 

9157 

tt  Aquila; 

E. 

54  30  39 

3144 

53    3  23 

3904 

51  37  19 

3970 

50  12  32 

3341 

1 

Sun 

E. 

122  42  21 

'9533 

121     1  53 

9547 

119  21  45 

9561 

117  41  57 

9677 

56 


APRIL,  1888. 


AT  GREENWICH  APPARENT  NOON. 


s 

§ 

^ 

^ 

• 

« 

U9 

4a* 

<M 

V< 

O 

O 

^ 

>> 

m 

«B 

P 

Q 

Mon. 
I  lies. 


Wed. 
Tliur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Moil. 

Tues. 

Wed. 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 


Thur.  19 
Frid.  20 
Sat.     I  2 1 

SUN  22 
Mon.  23 
Tues.  ;  24 

I 

Wed.  I  25 
Thur.  26 
Frid.     27 

I  Sat.  28 
,  SUN  29 
i  Mon.   ,  30 

Tues.  ;  31 


THE  SUN'S 


Apparent 
Riirht  AsoenBlon. 


h      in       s 

0  44  51.99 
0  48  30.47 
0  52  9.10 

0  55  47.92 

0  59  26.93 

1  3  6.15 

1  6  45.59 
1  10  25.28 
1  14  5.24 

1  17  45.48 
1  21  26.00 
1  25  6.82 

1  28  47.95 
1  32  29.40 
1  36  11.19 

1  39  53.32 
1  43  35.82 
1  47  18.70 

1  51  1.97 
1  54  45.65 
1  58  29.74 


Diff.  for 
1  Hoar. 


2 
2 
2 


2  14.26 
5  59.23 
9  44.66 


2  21     3.87 

2  24  51.29  i 
2  28  39.23 ' 
2  32  27.72 

2  36  16.77 


H 

S*.IOO 
9.106 
9.113 

9.121 
9. 1  :w 
9.139 

9.149 
9. 1 59 
9.170 

9.182 
9.194 
9.207 

9.220 
9.234 

0.24« 

9.263 
9.278 
9.295 

9.312 
9.329 
9..347 

9.365 
9  384 

9.403 


2   13  30.57      9.423 
2  17  16.97      9.444 


9.465 

9,487 
9.509 
9.532 

9.555 


Apparent 
Declination. 


/» 


N.  4  49  25.4 

5   12  27.0 

5  35  23.1 

5  58  13.4 

6  20  57.6 

6  43  35.5 

7  6  67 
7  28  30.6 
7  50  47.0 


Dlff  for 
1  Hour. 


I 


+57.C7 
57.45 
57.22 

f56.97 
56.71 
56.44 

+56.15 
55.84 
55.52 


8  12  55.6  +r>5.l9 
8  34  56. 1  54  84 
8  56  48.1  I    54.47 


9   18  31.0 

9  40     4.7 

10     1  28.8 


+.5'l.09 
.^>3.70 
53.29 


10  22   43.0    +52.fe7 
10  43   46.8  I     52.43 


11     4  39.9 

1 1  25  22.0 

11  45  52.7 

12  6  11.8 


5 1 .98 

+51.51 
51.03 
50.54 


12  26  19.0    +50.03 

12  46   13.81    49.51 

13  5   56.0 !     48.98 


13  25  25.3 
13  44  41.3 


+48.44 
47.88 


14     3  43.8      47.:vj 


14  22  32.4 
14  41  6.9 
14  59  27.0 ' 


+^6.74 
46  14 
45..53 


N.15  17  32.4    +44.91 


Sidereal 
Time  of 
Semi- 
diameter 
Parsing 
Ueridiau. 

Semi- 
diameter. 

16     r.94 
16     1.65 
16     1.36 

64^52 
64.54 
64.56 

16     1.08 
16     0.80 
16     0.52 

64.59 
64.61 
64.64 

16     0.24 
15  59.96 
15  59.68 

64.67 
64.71 
64.75 

15  59.41 
15  59.14 
15  58.87 

64.79 
64.83 

64.88 

15  58.60 
15  58.34 
15  58.08 

64.92 
64.97 
65.02 

15  57.82 
15  57.56 
15  57.30 

65.08 
65.14 
65.20 

15  57.05 
15  56.80 
15  56.55 

65.26 
65.33 
65.39 

15  56.30 
15  56.05 
15  55.80 

65.46 
65.53 
65.60 

15  55.55 
15  55.30 
15  55.05 

65.67 
65.74 
65.81 

15  54.80 
15  54.55 
15  54.30 

65.89 
65.96 
66.04 

15  54.06 

66.11 

Bqnation  of 

Time, 

to  be 

Added  to 


Snbtracied 

from 

Apparent 

Time. 


m        « 

3  45.50 

3  27.48 

3  9.61 

2  51.91 

2  34.41 

2  17.13 

2  0.08 

1  43.26 

1  26.71 

1  10.44 

0  54.46 

0  38.77 

0  23.38 

0  832 

0  6.40 

0  20.78 

0  34.79 

0  48.42 

1  1.67 
1  14.52 
1  26.95 

1  38  95 

1  50.50 

2  1 .60 

2  12.22 

2  22.34 

2  31.96 

2  41.08 

2  49.66 

2  57.70 

3  5.19 


Dili:  for 
1  Hour. 


0.754 
0.748 
0.741 

0.733 
0.724 
0.715 

0.705 
0.695 
0.r»84 

0.672 
0.(Mi0 
0.647 

0.6.34 
0.620 
0.606 

0.591 
0.576 
0.560 

0..543 
0.526  ' 
0.508 

0.490 
0.471 
0.452 

0.4:« 
0411 
0.390 

0.3<W 
0.346 
0.323 

0.300 


I       NOTB. — The  mean  time  of  semidiometer  passing  may  be  found  by  subtraoting  0*.18  from  the  sidereiil  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

1 

bo  Weok 

1 

1 

1 

THE 

SUN'S 

Time, 

to  be 

Subtracted 

from 

Difllfor 
1  Hour. 

Sidei«al 

Time, 

or 

Right  AscenHioii 

of 

Mean  Snn. 

Apparent 
Bight  AMMtimion. 

Difllfor 
1  Hoar. 

Apparent 
DeoUnatiou. 

Difllfor 
1  Hoar. 

Day  of  t 

Added  to 
Mean  Time. 

■  1 

SUN. . 

1 

h      ni       s 

0  44  51.42 

8 

9.102 

N.    4  49  2l'.'8 

8 

+57.68 

m       8 

3  45.55 

8 

0.754 

h      m       8 

0  41     5.87 

Mod. 

2 

0  48  29.94 

9.108 

5  12  23.7      57.46 

3  27.52 

0.748 

0  45    2.42 

Tiies.  , 

3 

0  52     8.63 

9.115 

5  36  20. 1      57.23 

1 

3     9.66 

0.741 

0  48  58.97  1 

• 

Wed.  ' 

4 

0  55  47.48 

9.l2;i 

1 
5  58   10.7    +56.98 

2  51.95 

0.733 

0  52  55.53 

Thur.  , 

5 

0  59  26.53 

9.|:J2 

6  20  55.2      56.72 

2  34.45 

0.7-^4 

0  56  52.08 

Frid.   1 

6 

1     3     5.80 

9.NI 

6  43  33.4  :    56.45 

2  17.17 

0.715 

1     0  48.63 

Sat.      ' 

7 

1     6  45.29 

9.151 

7     6     48    +66.16 

2     0.11 

0.705 

1     4  45.18 

SUN. 

8 

1    10  25.02 

9.161 

7  28  29.0      55.a5 

1  43.28 

0.695 

1     8  41.74 

Mon. 

9 

1   14     5.02 

9.17-i 

7  50  45  7      55.53 

1 

1  26.73 

0.684 

1    12  38.29 

Tues. 

10 

1   17  45.30 

9.l«4 

8   12  54  6  ^  +55.20 

1   10.46 

0.672 

1    16  34.84 

Wed. 

11 

1  21  25.86 

9.196 

8  34  55.3      54.85 

0  54.47 

0.670 

I  20  31.39 

Thur. 

12 

1  25     6.72 

9.-^09 

8  56  47.5  ,    54.48 

0  38.77 

0.647 

1  24  27.95 

Frid. 

13 

1  28  47.89 

9.222 

9   18  30.7    +.54.10 

0  23.38 

0.634 

1  28  24.50 

:Sal. 

14 

1  ;^  29.38 

9.2:?6 

9  40     4.6      53.71 

0     8.32 

0.620 

1  32  2!. 06 

I  SUN. 

15 

1  36  11.21 

9.250 

10     1  28.9      53.30 

0     6.40 

0.606 

1  36   17.61 

Moil. 

16 

1  39  53.38 

9.265 

10  22  43.3    +52.88 

0  20.78 

0.591 

1  40  14.16 

1  lies. 

17 

1  43  35.92 

9.280 

10  43  47.3      52.44 

0  34.79 

0.576 

1  44   10.71 

Wed. 

1 

18 

1  47  18.84 

• 

9.296 

11     4  40.6      51.99 

0  48.43 

0.560 

1  48     7.27 

1  Thur. 

19 

1  51     2.14 

9.:JI3 

11  25  22.9    +51.52 

1     1.68 

0.543 

1  52     3.82 

'  Frid. 

20 

1  54  45.85 

9.:«o 

11  45  53.8      51.04 

1   14.53 

0.526 

1  56     0.38 

iSat. 

1 

21 

I   58  29.97 

9.348 

12     6   13.1      50.55 

1  26.96 

0.508 

1  59  56.93 

1 
SUN 

22 

2     2  14.52 

9  366 

12  26  20.4    +50.04 

1  38.96 

0.490 

2     3  53.48 

Moo. 

23 

2     5  59.52 

9.385 

12  46   15.4      49.52 

1  50.51 

0.471 

2     7  50.03 

Tues. 

24 

2     9  44.98 

9.404 

13     5  57.7      48.99 

2     1.61 

0.4.5-i 

2   11  46.59 

Wed. 

25 

2   13  30.91 

9.424 

13  25  27.1    +48.45 

2  12.23 

0.432 

2  15  43.14 

Thur. 

26 

2   17   17.34 

9.445 

13  44  43.2      47.89 

2  22.36 

0.411 

2  19  39.70 

Frid 

27 

2  21     4.27 

9.466 

14     3  45.8      ^7.32 

2  31.98 

0.390 

2  23  36.25 

SfU. 

28 

2  24  51.71 

9.488 

14  22  34.5    +46.74 

2  41.10 

0.368 

2  27  32.81 

SUN 

|29 

2  28  39.68 

9.510 

14  41     9.1      46.14 

2  49.68 

0.346 

2  31  29.36 

Mull. 

1 

2  32  28.19 

9.533 

14  59  29,2      45.53 

2  57.72 

0.323 

2  35  25.91 

Tues. 

KOTt- 

1 

31 

i 

-The 
The 
are! 

2  36  17.26 

semidiameter  for  m< 
Biga  4-  prefixed  to  t 
Qcreasing.   ' 

9.556 

MumooD  n 
he  hourly 

N.  15   17  34  6    +44.91 

nay  be  aaaumod  the  same  as  thi 
ohani;e  of  declination  Intlicatei 

3     5.20 

ftt  for  apparent  i 
1  that  north  decl 

0.300 

loon. 
iuatione 

2  39  22.46 

1 

Diff.  for  1  Hour, 

-f  9-.tt565. 
(Table  111.) 

—  ,    _ 

— 
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APRIL,    1888. 


m. 


AT  GREENWICH  MEAN  NOON. 


i 

9 


« 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

■28 
29 
30 

31 


92 
93 
94 

95 
96 
97 

98 

99 

100 

101 
102 
103 

104 
105 
106 

107 
108 

109 

110 
ill 
112 

113 
114 
115 

116 
117 
118 

119 
120 
121 

122 


THE  SUN'S 


TRUE  LONGITUDE. 


o 

12 
13 
14 


12 
11 
10 


2.8 

8.4 

12.2 


15  9  14.3 

16  8  14.7 

17  7  13.3 

18  6  10. 1 

19  5     5.1 

20  3  58.2 

21  2  49.4 

22  1  38.8 

23  0  26.2 


23  59 

24  57 

25  56 


11.5 
54.6 
35.6 


26  55  14  4 

27  53  50.9 

28  52  25.3 

29  50  57.5 

30  49  27.6 

31  47  55.5 

32  46  21.2 

33  44  44.9 

34  43     6.6 

35  41  26.4 

36  39  44.3 

37  38    0.4 

38  36  14.8 

39  34  27.6 

40  32  38.9 

41  30  48.7 


V 


It 


12  4.9 
11  10.4 
10  14.1 

9  16.2 
8  16.5 
7  15.0 

6  11.7 
5  6.6 
3  59.6 

2  50.7 
1  40.0 
0  27.3 

59  12.5 
57  55.5 
56  36.4 

55  15.1 
53  51.5 
52  25.8 

50  57.9 
49  27.9 
47  55.7 

46  21.3 
44  44.8 
43     6.4 

41  26.1 
39  43.9 
37  59.9 

36  14.2 
34  26.9 
32  38.0 

30  47.7 


Diff.  for 
1  Hoar. 


147.77 
147.70 
147.63 

147.55 
147.48 
147.40 

147.33 
147.25 
147.17 

U7.09 
147.01 
146.93 

146.84 
146.75 
146.66 

146.57 
146.48 
146.39 

146.30 
146.121 
146.12 

146.03 
145.94 
145.86 

145.78 
145.71 
145.64 

145.57 
145.50 
145.44 

145.38 


LATITUDE. 


n 


+  0.34 
0.26 
0.14 

+  0.01 

-  0.12 
0.25 

-  0.38 
0.50 
0.61 

-  0.69 
0.73 
0.75 

-  0.74 
0.70 
0.63 

-  0.53 
0.42 
0.30 

-0.17 

-  0.04 
-I-  0.08 

+  0.19 
0.27 
0.33 


-h 


0.37 
0.38 
0.35 


4-  0.29 

0.21 

-f  0.10 

-  0.02 


LogAiithm 

of  the 

lUdias  Vector 

of  the 

Earth. 


00000307 
0.0001586 
0.0002865 

0.0004143 
0.0005418 
0.0006688 

0.0007953 
0.00092 1 1 
0.0010461 

0.0011702 
0.0012932 
0.0014152 

0.0015361 
0.0016560 
0.0017749 

0.0018927 
0.0020096 
0.0021257 

• 

0.0022412 
0.0023560 
0.0024702 

0.0025839 
0.0026973 
0.0028104 

0.0029232 
0.0030357 
0.0031479 

0.0032597 
0.0033710 
0.0034816 

0.0035916 


DULfor 
1  Hoar. 


•f53.2 
53.3 
53.3 

+53.2 
53.0 
52.8 

+52.6 
52.3 
51.9 

+51.5 
51. i 
50.6 

+50.2 
49.8 
49.4 

+48.9 
48.5 
48.2 

+47.9 
47.7 
47.5 

+47.3 
47.2 
47.1 

+47.0 
46.8 
46.7 

+46.5 
46.3 
46.0 

+45.7 


NoTK. — ^The  numbere  in  column  A  correspond  to  the  trae  equinox  of  the  datei  in  column  X  ,  to 
the  mean  equinox  of  January  O'.O. 


Mean  Time 

of 

Sidereal  Koon. 


h  m       8 

23  15     4.96 

23  11     9.05 

23  7   13.14 

23  3  17.23 

22  59  21.33 

22  55  25.42 

22  51  29.51 

22  47  33.60 

22  43  37.70 

22  39  41.79 

22  35  45.88 

22  31  49.97 

22  27  54.07 

22  23  58.16 

22  20     2.25 

22  16     6.34 

22  12    10.44 

22  8   14.53 

22  4   18.62 

22  0  22.72 

21  56  26.82 

21  52  30.91 

21  48  35.00 

21  44  39.09 

21  40  43.19 

21  36  47.28 

21  32  51.37 

21  28  55.46 

21  24  59.55 

21  21     3.64 

21  17     7.73 


Di£r.  for  1  Hour, 

—  9-.8296. 
(Table  H.) 
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GREENWICH  MEAN  TIME. 


a 

si 


.    i 


1 

2 
3 

4 
5 

6 

7 

8 
9 

10 
II 
12 

VS 
14 
15 

16 
17 
18 

19 
20 
21 

22 

'  23 

21 

25 
26 

!  27 

I 

■  28 
29 

:iO 

31 


THE  MOON'S 


SEICIDIAMETBR. 


Noon. 


Midnight. 


// 


// 


16  14.5   16  8.0 
16  1.3   15  54.6 


15  47.9 


15  41.4 


15  35.1   15  29.2 


15  23.5 
15  13.4 

15  4.8 
14  57.8 
14  52.3 

14  48.1 
14  45.2 
14  43.8 

14  43.8 
14  45.6 
14  49.2 

14  55.0 

15  2.9 
15  13.2 

15  25.7 
15  40.0 

15  55.5 

16  11.1 
16  25.5 
16  37.1 

16  44.4 
16  46.4 
16  42.9 

16  34  4 
16  22.1 
16  7.5 

15  52.0 


15  18.3 
15  8.9 

15  1.1 
14  54.8 
14  50.0 

14  46.5 
14  44.3 
14  43.6 

14  44.5 
14  47.1 
14  51.8 

14  58.7 

15  7.8 
15  19.2 

15  32.7 

15  47.7 

16  3.4 

16  18.5 
16  31.7 
16  41.3 

16  46.1 
16  45.4 
16  39.2 

16  28.6 
16  15.0 
15  59.7 

15  44.3 


HORIZONTAL  PARALLAX. 


Noon. 

Diflf.  for 
1  Hour. 

II 
-l.iM 

59  29.9 

58  41.4 

2.0(5 

57  52.0 

2.03 

57     5  0 

-1.87 

56  22.5 

1.67 

55  45.3 

1.43 

55  13.9 

-1.19 

54  48.1 

0.9(> 

54  27.7 

0.74 

54  12.3 

-0.54 

54     1.8 

0.33 

53  56.5 

-O.H 

53  56.8 

+0.14 

54     3.2 

0.40 

54  16.5 

0.71 

54  37.6 

+  1.05 

55     6.9 

1.40 

55  44.7 

1.75 

56  30.5 

+2.06 

57  23.2 

2.30 

58  20.0 

2.40 

59  17.3 

+2.32 

60  10.1 

2.02 

60  52.6 

1.47 

61   19.5 

+0.73 

61  27.0 

-0.1 1 

61   14.2 

0.94 

60  42.9 

-1.62 

59  57.7 

2.09 

59     3.9 

2.33 

58     7.0 

-2.36 

Midnight. 


59  6.0 
58  16.6 
57  28.0 

56  43.2 
56  3.2 
55  28.9 

55  0.3 
54  37.2 
54  19.4 

54  6.4 
53  58.5 
53  55.9 

53  59.2 

54  8.9 
54  26.0 

54  51.2 

55  24.7 

56  6.7 

56  56.1 

57  51.3 

58  48.9 

59  44.6 

60  33.0 

61  8.3 

61  25.8 
61  23.1 
61     0.6 

60  21.7 
59  31.5 
58  35.5 

57  38.9 


Diflr.  for 
1  Hour. 


-2.02 
2.06 
1.96 

-1.77 
1.55 
1.31 

-1.08 
0.85 
0.64 

-0.44 
-0.22 
+0.01 

+0.27 
0.55 
0.88 

+  1.22 
1.58 
1.91 

+2.20 
2.37 
2.39 

+2.20 
1.77 
1.12 

+0.31 

-0.53 

1.30 

-1.88 
2.24 
2.37 

-2.31 


UPPER  TRANSIT. 


Meridian  of 
GrfMHwicb. 


h   ui 

16  59.5 

17  56.5 

18  51.7 

19  44.4 

20  34.2 

21  21.3 

22  6.2 

22  49.4 

23  31.6 

6 
0  13.4 

0  55.6 

1  38.7 

2  23.1 

3  9.1 


3 
4 
5 

6 

7 
8 

9 
10 
10 


57.0 
46.6 
37.6 

29.5 
21.8 
14.2 

6.9 

0.1 

54.1 


11  49.5 

12  46.7 

13  45.7 

14  45.8 

15  45.6 

16  43.8 

17  39.1 


Diflf.  for 
i  Hour. 


ni 
2.40 

2.34 

2.25 

2.13 
2.02 
1.91 

1.83 
1.77 
1.74 


1 .75 
1.77 

1.82 

1.88 
1.96 

2.(13 
2.10 
2.15 

2.17 
2.18 
2. 1 9 

2.20 
2.23 
2.28 

2.35 
2.43 
2.49 

2.51 
2.47 
2.37 

2.23 


AO£. 


Noon. 

ir~ 

19.2 
20.2 
21.2 

22.2 
23.2 
24.2 

25.2 
26.2 
27.2 

28.2 
0.1 
1.1 

2.1 
3.1 
4.1 

5.1 
6.1 
7.1 

8.1 

9.1 

10.1 

11.1 
12.1 
13.1 

14.1 
15.1 
16.1 

17.1 
18.1 
19.1 

20.1 
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V. 


GRBBNWIOH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 
1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:3 


0 

1 

2 

3 

4 

5 

6 

7 
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9 

10 

11 

12 

13 

U 

15 

1() 

17 

18 

19 

20 

21 

22 

2.3 

24 


Right  A  soeniiion. 


Diftfor 
IMinate. 


BeoUnatioiL 


DUTfor 
1  Minute. 


SUNDAY  1. 


h 
17 
17 
17 
17 
17 
17 
17 
17 


m 
1 

3 
G 
8 
11 
13 
1« 
18 


17  21 
17  23 
17  26 
17  28 
17  31 

17  a3 

17  35 
17  38 
17  40 
17  43 
17  45 
17  48 
17  50 
17  53 
17  55 
17  58 


17.30 
46.22 
15.13 
44.03 
12.91 
41.76 
10.59 
39.:^> 

8.15 
36.88 

5.57 
34.21 

2.80 
31.34 
59.82 
28.24 
56.59 
24.88 
53.10 
21.24 
49.29 
17.26 
45.14 
12.93 


8 

9.4891 
9.4819 
9.4817 
9.4815 
9.4811 
9.4807 
9.4809 
9.4797 
9.4791 
9,4785 
9.4777 
9.4760 
9.4761 
9.475-3 
9.4749 
9.4731 
9.4790 
9.4709 
9.4697 
9.4683 
9.4668 
9.4654 
9.4639 
9.4693 


S.18 
18 
18 
19 
19 
19 
19 
19 
19 


47 
52 

58 
3 
8 
13 
18 
23 
27 


1/ 


19  32 
19  36 


19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
S.20 


40 

44 

48 

52 

56 

.59 

3 

() 

9 

12 

15 

18 

20 


21.6 
51.7 
14.0 
28.5 
35.2 
34.1 
25. 1 

8.2 
43.5 
10.9 
30.4 
42.0 
45.6 
41.3 
29. 1 

8.9 
40.8 

4.7 
20.7 
28.7 
2f<.8 
20.9 

5.0 
41.2 


MONDAY  2. 


18 

18 
18 
18 
18 


0 
3 
5 

8 
10 


18  12 
18  15 
18  17 
18  20 
18  22 
18  25 
18  27 
18  30 
18  32 
18  34 
18  37 
18  39 
18  42 
18  44 
18  47 
18  49 
18  51 
18  54 
18  56 
18  59 


40.62 

8.21 
35.69 

3.06 
30.*^ 
57.47 
24.50 
51.40 
18.17 
44.80 
11.29 
37.65 

3.87 
29.94 
55.85 
21.61 
47.21 
12.64 
37.91 

3.01 
27.93 
52.68 
17.25 
41.64 

5.84 


9.4607 
9.4589 
9.4.'i7I 
9.4559 
9.4334 
9.4515 
9.4494 
9.4479 
9.4450 
9.4497 
9.4404 
9.4;^l 
9.4;i57 
9.4339 
9.4306 
9.4980 
9.4953 
9.4995 
9.4197 
9.4168 
9.4139 
9.4110 
9.4080 
9.4049 
9.4018 


5?.  20  23 

'  20  25 

I  20  27 

I  20  29 

!  20  31 

20  33 

20  35 

20  36 

20  38 

20  39 

20  40 

I  20  41 

I  20  42 

I  20  43 

20  43 

I  20  44 

I  20  44 

20  45 

I  20  45 

20  45 

I  20  45 

I  20  44 

20  44 

I  20  43 

iS.20  43 


9.5 
29.9 
42.3 
46.8 
43.4 
32  1 
12.9 
45.9 
11.0 
28.2 
37.() 
39.3 
33.2 
19.3 
57.7 
28.3 
51.2 

6.5 
14.1 
14.1 

6.5 
51.3 
28.(> 
58.4 
20.7 


t0 

5.506 

5.437 
5.307 
5.177 
5.047 
4.916 
4.784 
4.653 
4.599 
4.391 
4.959 
4.197 
3.994 
3.869 
3.730 
3.597 
3.465 
3.339 
3.900 
3.067 
9.935 
9.809 
9.669 
9.537 


9.406 
9.973 
9.141 
9.009 
1.877 
1.746 
1.615 
1.484 
1.353 
1.999 
1.099 
0.963 
0.833 
0.704 
0.575 
0.446 
0.3  J  8 
0.191 
-  0.064 
+  0.063 
0.190 
0.316 
0.441 
0.566 
0.680 


Hoar. 


Right  ABoensioD 


Diff.for 
IMinate. 


Declination. 


Diftfor  ; 
IMinate.' 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2S 

24 


TUESDAY  8. 


h  m 
18  59 


19 
19 
19 
19 
19 
19 
19 
19 


1 

3 
6 
8 
11 
13 
15 
18 


19  20 
19  22 
19  25 
19  27 
19  30 
19  32 
19  34 
19  37 
19  39 
19  41 
19  44 
19  46 
19  48 
19  51 
19  53 


B 

a 

5.84 

9.4018 

29.85 

9.3986 

53.()7 

9..M953 

17.29 

9.3990 

40.71 

9.3887 

3.93 

9.3653 

26.94 

9.3818 

49.75 

9.3783 

12.34 

9.3748 

34.72 

9.37  J  9 

56.88 

9.3675 

18.82 

9.3638 

40.54 

9.3601 

2.04 

9.3564 

2.3.31 

9.3596 

44.a5 

9.3487 

5.16 

9.3448 

25.73 

9.3409 

46.07 

9.3370 

6.17 

9.3330 

26.03 

9.3990 

45.65 

9.3950 

5.03 

9.3909 

24.16 

9.3167 

S.20  43  20.7 

20  42  35.6 

•20  41  43.1 

20  40  43.1 

20  39  35.8 

20  .38  21.2 

20  36  59.3 

20  35  30.1 

20  ;^3  53.7 

20  32  10.2 

20  ;}0  19.6 

20  28  21.9 

20  26  17.1 

20  24  5.3 

20  21  46.5 

20  19  20.8 

20  16  48.2 

20  14  8.7 

20  11  22.4 

20  8  29.3 

20  5  2JH5 

20  2  2:i.l 

19  59  10.0 

S.  19  55  50.4 


WEDNESDAY  4. 


19  55 

19  58 


20 
20 
20 
20 
20 
20 
20 
20 
20 


0 

2 

4 

7 

9 

11 

14 

16 

18 


20  20 
20  2:^ 
20  25 
20  27 
20  2V) 
20  32 
20  34 
20  36 
20  38 
20  41 
20  43 
20  45 
20  47 
20  49 


43.04 

1.67 
20.05 
38.18 
56.05 
13.67 
31.03 
48.13 

4.97 
21.56 
37.88 
53.94 

9.73 
25.26 
40.53 
55.53 
10.26 
24.73 
38.93 
52.86 

6.52 
19.92 
33.05 
45.91 
58.49 


9.3196 
9.3084 
9.3049 
9.3000 
9.9957 
9.99  J  5 
9.9879 
9.9899 
9.2786 
9.9749 
9.9698 
9.9654 
9.9610 
9.9567 
9.9593 
9.947d 
9.3433 
9.9399 
9.9iM4 
9.9999 
9.9955 
9.9911 
9.9166 
9.9190 
9.9074 


S.19 
19 

19 
19 
19 
1!) 
19 
19 
19 
19 
19 
1<) 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
S.17 


45 
41 
37 
3.3 


21 
16 
12 

7 
2 
58 
53 
48 
43 


38 
32 
27 
21 


52  24.2 
48  51.5 
12.4 
26.8 
34.9 
3(i.7 
29  32.2 
25  21.5 
4.7 
41.8 
12.8 
37.7 
56.6 
9.6 


16.8 

18.2 

13.8 

3.7 

47.9 

2().5 

59.5 

16  27.0 

10  49.0 

5  5.7 

59  17.0 


0.600 
0.813 
0S37 
IMl 
1.183 
l..')04 
1.496 
1.547 
1.666 
1.784 
1.903 
9.091 
9.138 
9.955 
9.371 
9.486 
9.601 
9.715 
9.898 
9.941 
3.a'^9 
3.160 
3.979 
3.389 


3.491 
3.599 
3.706 
3.813 
3.918 
4.093 
4.197 
4.999 
4.331 
4.433 
4.534 
4.635 
4.734 
4.839 
4.999 
5.0S5 
5.191 
5.916 
5.310 
5.403 
5.496 
5.587 
5.677 
5.767 
5.666 
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GEBBNWIOH  MBAK  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

1 
1 

Right  Asoension. 

Diftfor 
1  Minute. 

Deolination. 

Dlfllfor 
1  Minute. 

Hoar. 

Bight  AaoenfiioD. 

Diif  for 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

TH 

URSDj 

^Y  5. 

« 

SATURDAY  7. 

h     ni     s 

B 

O         1         tl 

u 

h     m     8 

8 

0      1      ft 

II 

0 

20  A\)  58.49 

9.9074 

S.  17  ,59  17.0 

5.656 

0 

22  30  58.51 

9.0087 

S.11  52  13.6 

9.110 

1 

'2Q  52  10.80 

9.9030 

17  53  23.0 

5.943 

1 

22  32  58.93 

9.0059 

11  43    5.6 

9.158 

Z 

20  54  22.85 

3.1888 

17  47  23.8 

6.030 

2 

22  34  59.14 

9.0017 

1 1  a3  54.7 

9.905 

:j 

20  5<)  34.ti3 

9.1941 

17  41   19.4 

6.117 

3 

22  36  5.M4 

1.9983 

11  24  41.0 

9.951 

4  ' 

20  58  4t).14 

2.1896 

17  35    9.8 

6.903 

4 

22  38  .58.91 

1.9950 

11   15  24.6 

9.995 

.Y 

21     0  57.38 

9.1659 

17  28  55.0 

6.988 

5 

22  40  .58..54 

1.9916 

11     6    .5.6 

9.338  \ 

<i 

21     3    8.3(J 

9.1807 

17  22  ;}5.2 

6.379 

6 

22  42  57.93 

1.9883 

10  .56  44.0 

9.3t^   ! 

7 

21     5  19.07 

9.1769 

17  16  10.4 

6.454 

7 

22  44  57.13 

1.9850 

10  47   19.8 

9.495 

8 

21     7  2i>.51 

9.1717 

17    9  40.7 

6.536 

8 

22  46  .5<i.l3 

•1.9818 

10  ;J7  5:3.0 

9.467 

9 

21    9  A'xm 

9.1673 

17    3    6.1 

6.617 

9 

22  48  54.94 

1.9786 

10  28  2.3.8 

9.508 

10  , 

21    11  49.59 

9.1699 

16  56  26.7 

6.697 

10 

22  50  .53.56 

1.9754 

10  18  52.1 

9.548 

11 

21    13  59.23 

9.1584 

16  49  42.5 

6.777 

11 

22  52  51.99 

1.9793 

10    9  18.0 

9.587 

.  vz 

21    1()    8.(M) 

9.1540 

16  42  .5;}.5 

6.855 

12 

22  54  .50.23 

1.9699 

9  59  41.6 

9.696 

1  1"< 

21    18  17.71 

9.1496 

1(5  35  59.8 

6.939 

13 

22  56  48.29 

1.9669 

9  50    2.9 

9.664 

14 

21  20  26.5G 

9.1459 

16  2l»     1.6 

7.008 

14 

22  58  46.17 

1.9639 

9  40  22.0 

9.701 

15  , 

21  ^:tl  35.14 

9.1408 

16  21  58.8 

7.084 

15 

23    0  43.87 

1.9603 

9  30  38.8 

9.738 

'♦*  , 

21  24  43.4«) 

9.1366 

16  14  51.5 

7.160 

16 

23    2  41 .39 

1.9579 

9  20  53.4 

9.773 

17  ' 

21  26  51. .52 

9.1391 

16    7  39.6 

7.935 

17 

23    4  :)8.73 

1.9543 

9  11     6.0 

9.808 

18 

21  28  59.31 

9.1978 

16    0  23.3 

7.308 

18 

2:3    6  35.90 

1.9514 

9     1   16.5 

9.849 

11) 

'i\  31     «.85 

9.1935 

15  53    2.7 

7.380 

19 

23    8  32.!)0 

1.9486 

8  51  25.0 

9.875 

20 

21  :«  14.13 

9.1193 

15  45  37.7 

7.459 

20 

23  10  29.74 

1.9459 

8  41  31.5 

9.907 

21 

21  35  21.15 

9.1149 

15  38    8.5 

7.529 

21 

23  12  26.41 

1.9439 

8  31  3().l 

9.939 

2-2 

21  37  27.92 

9.1107 

15  30  35.1 

7.599 

22 

23  14  22.92 

1.9405 

8  21  38.8 

9.970 

23 

21  39  34.43 
F 

9.1064 

RIDAl 

S.  15  22  57.5 
I  6. 

7.669 

23 

23  16  19.27 
SI 

1.9378 

[JNDA 

8,  8  11  39.7 
y  8. 

10.000 

1    0 

21  41  40.()8 

9.1091 

Ji.15  15  1,5.7 

7.730 

0 

23  18  1,5.46 

1.9359 

S.  8     1  38.8 

10.030 

1     1 

21  43  4().68 

9.0979 

15    7  21>.9 

7.797 

1 

2:3  20  11, .50 

1.9396 

7  51  36.1 

10.050 

'^ 

21  45  52.43 

9.0937 

14  59  40.1 

7.863 

2 

23  22    7.38 

1.9301 

7   il  31.7 

10.087 

*•* 

21  47  57.93 

9.0896 

14  51  46.4 

7.997 

3 

23  24     3. 1 1 

1.9977 

7  31  2,5.7 

10.114 

4 

21  50    3.18 

9.0855 

14  43  48.8 

7.999 

4 

23  25  58.70 

1.9959 

7  21   18.1 

10.140 

1 

.     5 

21  52    8.19 

9.0814 

14  35  47.3 

8.057 

5 

23  27  54.14 

1.9398 

7  11     8.9 

10.167 

1 

6 

21  54   12.95 

9.0773 

14  27  42.0 

8.190 

6 

23  29  49.44 

1.9905 

'      7    0  58.1 

10.193 

;    7 

21  56  17.47 

9.0739 

,     14  19  32.9 

8.183 

7 

23  31  44.60 

1.9189 

6  50  45.8 

10.917 

1     8 

21  58  21.74 

9.0699 

•     14  11  20.1 

6.943 

8 

23  33  :39.62 

1.9159 

6  40  32.1 

10.940 

9 

22    0  25.77 

9.0659 

14     3    3.7 

8.3ai 

9 

23  :35  34.51 

1.9137 

6  30  17.0 

10.969 

10 

22    2  29..56 

9.0619 

'     13  54  43.7 

8J69 

10 

23  37  29.26 

1.91 15 

6  2u    0.6 

10.984 

11 

22    4  33.12 

9.0573 

13  46  20.2 

8.491 

11 

23  39  23.89 

1.9094 

6    9  42.9 

10.306 

VI 

22    6  :}6.44 

9.0533 

13  37  53.2 

8.479 

12 

2:5  4'   18.:^ 

1.9073 

5  59  23.9 

10.397 

13 

22    8  ;^.52 

9.0494 

13  29  22.7 

8.537 

13 

2:3  43  12.77 

1.9059 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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Right  AsoeDAion. 
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DifLtor 
1  Minute. 

Deolination. 
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1  Minute. 

Hour. 
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1  Minute. 
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Difflfor  1 
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OBEEl^  WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
Boar. 

Bight  AjBoeDsion. 

DUE  for 
1  Minute. 

DeolisAtion. 

Di£E:for 
1  Minute. 

Hour. 

Right  Aeoendon. 

Difffor 
1  Minute. 

Declination. 

DifElfor 
1  Minute. 
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\!{}B.DA 
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MONDAY  23. 
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XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THURSDAY  26. 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


36 
3J) 
41 
44 
46 
49 
51 
54 
56 
59 
1 
4 
6 
9 
11 
14 
16 
19 
21 
24 
2t> 
2i) 
31 
34 
36 


51.51 

19.03 
46.72 
14.59 
42.63 
10.84 
39.23 

7.79 
36.52 

.5.43 
34.50 

3.74 
a3.I5 

2.72 
32.46 

2.37 
.32.44 

2.67 
3:}.06 

3.61 
34.31 

5.16 
36.17 

7.:« 
38.63 


9.4579 
2.4601 
2.4630 
9.4659 
9.4688 
9.4717 
8.4746 
9.4774 
9.4803 
9.4831 
2.4859 
9.4887 
2.4915 
9.4943 
9.4971 
9.4998 
9.5025 
2.5052 
2.5078 
2.5104 
2.5129 
2.5155 
2.5181 
9.5905 
2.5299 


s. 


s. 


0  5 
0  18 
0  30 
0  42 

0  5:^ 

1  5 
17 
29 
40 
52 

3 
14 
26 

2  37 
2  48 

2  59 

3  10 
3  20 
3  31 
3  42 

3  52 

4  2 
4  13 
4  23 

4  :« 


1 
1 
1 
1 

2 
2 
2 


57.1 

2.7 

4.1 

1.2 

5:3.8 

41.9 

25.4 

4.2 

38.2 

7.2 

31.2 

50.1 

3.7 

12.0 

14.9 

12.3 

4.2 

50.4 

30.8 

5.3 

;i:3.9 

56.4 
12.8 
22.9 
26.7 


u 
13.970 

13.242 

13.213 

13.182 

13.150 

13.116 

13.080 

13.042 

13.002 

12.961 

12.917 

12.872 

12.83t5 

12.777 

12.737 

12.675 

12.622 

12.567 

12.509 

12.450 

12.389 

12.326 

12.961 

1Q.19S 


19.197 
12.058 
11.987 
11.914 
11.839 
11.763 
11.686 
11.607 
11.595 
11.449 
11.357 
11.971 
11.183 
11.093 
11.003 
10.911 
10.817 
10.799 
10.694 
10.526 
10.436 
10.324 
10.931 
10.116 
10.010 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

•22 

23 

24 


RifCht  Asoension. 


Diffi  for 
1  Minnte. 


Declination. 


Diff.  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
20, 
21 
22 
23  I 


FRIDAY  27. 


h  m 
15  36 
15  3f) 
15  41 
15  44 
15  46 
15  49 
15  51 
15  54 
15  56 
15  .59 


16 
16 
16 
16 
16 
16 
16 
16 


1 

4 

7 

9 

12 

14 

17 

19 


16  22 
16  24 
16  27 
16  30 
16  32 
16  :35 


38.6:3  1 
10.08  ' 
41.67  ! 

13.40  ' 
45.27  ! 
17.27  ' 

49.41  ' 
21.68 
54.07  ' 
2().58  ' 
59.21 
31.9(5 

4.82  ' 
37.79 
10.86  i 
44.04 
17.31 
50.(58 
24.14 
57.69 
31.31 

5.01 
38.78' 

i2.(a ' 


B 

9.5999 
9.59S3 
9.5277 
9.5300 
9.5399 
3.5345 
2.5367 
9.5388 
9.5408 
9.5498 
9.5448 
2.5467 
2.5486 
2.5r)04 
2..')59l 
2..'>537 
3.5553 
3.5569 
2.5584 
3.5597 
2.5610 
2.5629 
9.5634 
9.5646 


IS. 


'8. 


33 

43 
.5:3 
2 
12 
5  22 
5  31 
5  40 
5  50 

5  .59 

6  8 
6  16 
6  25 
6  34 
6  42 
6  .50 


6 
7 
7 
7 
7 
7 
7 
7 


59 
7 
15 
22 
30 
38 
45 
52 


26.7 

24.1 

1.5.1 

59.5 

:37.3 

8.4 

:32.8 

.50.3 

0.8 

4.3 

0.7 

50.0 

32.0 

6.7 

:34.l 

54.1 

11.6 
8.9 
58.5 
40.5 
14.7 
41.0 
59.4 


SATURDAY  28. 


16  37 
16  40 
16  42 
16  45 
16  48 
16  50 
16  53 
16  55 

16  58 

17  0 


17 
17 
17 
17 
17 
17 
17 
17 


3 
6 
8 
11 
13 
16 
18 
21 


17  24 
17  26 
17  29 
17  31 
17  34 
17  36 
17  39 


46.53 

9.6657 

20.50 

9.5666 

,54  ..52 

9.5674 

28.59 

9.5689 

2.71 

9^)690 

36.87 

9.5696 

11.06 

2.5701 

45.28 

9.5706 

19.53 

9.5710 

.53.80 

9.5719 

28.08 

9.5714 

2.37 

9.5716 

36.67 

9.5716 

10.96 

9.5715 

45.25 

9.5714 

19.53 

9.5719 

53.79 

9.5708 

28.03 

9.5704 

2.24 

9.5696 

36.41 

9.5699 

10.55 

9.5686 

44.64 

2.5678 

18.()8 

9.5668 

52.6() 

9.5658 

26.58 

9.5648 

S.I8 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 

S.20 


0  9.9 
7  12.4 

14  6.9 

20  53.3 
27  31.6 
34  1.7 

40  23.7 
46  37.4 
52  42.8 

58  39.9 
4  28.7 

10  9.1 

15  41.1 

21  4.7 
26  19.8 
31  26.4 
36  24.5 

41  14.1 
45  55.1 
50  27.6 
54  51.5 

59  6.8 
3  1:3.5 
7  11.6 

11  1.1 


n 

10.010 
9.903 
9.795 
9.68.°) 
9.574 
9.462 
9.349 
9.33:i 
9.117 
8.99» 
8.881 
8.761 
8.639 
as  1 7 
8.395 
8.971 
8.146 
8.019 
7.891 
7.763 
7.635 
7.904 
7.373 
7.941 


7.108 
6.975 
6.841 
6.706 
6.570 
6.434 
6.997 
6.159 
6.091 
5.882 
5.743 
5.603 
5.463 
5.399 
5.181 
5.039 
4.897 
4.755 
4.619 
4.470 
4.327 
4.183 
4.040 
3.897 
3.753 
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1                                             GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Asoension. 

Diffi  for 
IMiouto. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

DiiLfor 
1  Minute. 

Deolinaiion. 

Diftfor 
1  Minnte. 

' 

St 

FNDA^ 

r  29. 

TUESDAY,  MAY  1. 

h     m     8 

s 

O        t         n 

// 

h     m      B 

8 

1 

O         1         II                   It 

0 

1 

17  39  26.58 
17  42    0.44 

3.5648 
2.5637 

S.20  11     1.1 
20  14  42.0 

3.753 
3.609 

0 

19  39  36.59 

9^119 

8.20  29  35.7       9.788 

2 

17  44  34.22 

2.5633 

20  18  14.2 

3.465 

3 

17  47    7.92 

3.5609 

20  21  37.8 

3.391 

4 

17  49  41.53 

3.5595 

20  24  52.7 

3.177 

5 

17  52  1.5.06 

3.5580 

20  27  59.0 

3.033 

6 

17  54  48.49 

3.5563 

20  30  56.7  1 

9.890 

7 

17  57  21.82 

2.5546 

20  ;«  45.8 

9.746 

8 

17  59  55.04 

3Ji637 

20  36  26.2  i 

S.609 

• 

9 

18    2  28.15 

3.5508 

20  ;«  .58.0 

3.458 

10 

18    5     1.14 

3.5488 

20  41  21.2 

3.315 

11 

18    7  34.01 

3.5467 

20  43  35.8 

3.179 

12 

18  10    6.75 

3.5445 

20  45  41.9 

9.030 

13 

18  12  d9.a5 

3.5433 

20  47  :i9.4 

1.887 

J4 

18  15  11.82 

9.5399 

20  49  28.3 

1.744 

J5 

18  17  44.14 

2.5373 

20  51     8.6 

1.601 

\6 

18  20  16.30 

9.5347 

20  52  40.4 

1.459 

17 
J8 

18  22  48.31 
18  25  20.16 

9.5331 
3.5994 

20  54    3.7 
20  55  18.6 

1.318 
1.177 

PHASES 

OP  THE  MOON 

• 

19 
20 

18  27  51.84 
18  30  2^).:^ 

9.5366 
9.5937 

20  56  25.0 
20  57  22.9 

1.036 
0.895 

t 

21 

18  32  54.68 

9.5307 

20  58  12.4 

0.755 

d       h       m 

22 

18  35  25.83 

3.5176 

20  58  53.5 

0.616 

<C  Lnnt  Quarter.    .April      3      0    41.2 

23 

18  37  56.79 

3.5144 

S.20  5!>  26.3 

0.477 

m  New  Moon     ....    10    21      7.7 
D  First  Quarter     ...     18    23    52.4 

M( 

>NDA^ 

I  30. 

O  Full  Moon      ....    25     18    22.2 

0 

1 

18  40  27.55 
18  42  58.12 

3.5111 
8.5078 

S.20  59  50.8 
21     0    7.0 

0.339 
0.901 

2 

18  45  28.49 

9.5044 

21     0  14.9 

-0.063 

d        fa 

3 
4 

18  47  58.65 
18  .50  28.60 

9JK>09 
9.4973 

21    0  14.5 
21     0    5.9 

■H).075 
0.911 

C  Apogee.    .    .    .April    13    11.0 

5 

18  52  58.33 

9.4937 

20  59  49.2 

0.346 

C  Perigee 95    20.8 

6 
7 

18  .55  27.84 
18  57  57.13 

9.4900 
3.4669 

20  59  24.4 
20  58  51.5 

0.481 
0.616 

8 

19    0  26.18 

2.4893 

20  58  10.5 

0.750 

9 

19    2  55.00 

3.4783 

20  57  21.5 

0.883 

10 

19    5  23.58 

3.4743 

20  56  24.5 

1.016 

11 

19    7  51.92 

3.4703 

20  55  19.6 

1.147 

12 

19  10  20.02 

3.4663 

20  54    6.9 

1.977 

13 

19  12  47.87 

3.4630 

20  52  46.4 

1.408 

14 

19  15  15.46 

3.4577 

20  51   18.0 

1.538 

15 

19  17  42.79 

3.4533 

20  49  41.8 

1.667 

16 

19  20    9.86 

9.4489 

20  47  57.9 

1.795 

17 

19  22  36.66 

9.4445 

20  46    6.4 

1J99 

18 

19  25    3.20 

9.4400 

20  44    7.3 

9.048 

19 

19  27  29.46 

9.4354 

20  42    0.6 

9.174 

20 

19  29  55.45 

9.4308 

20  39  46.4 

9.998 

21 

19  32  21.16 

9.4961 

20  37  24.8 

9.439 

22 

19  34  46..59 

9.4914 

20  34  55.8 

9.545 

23 

19  37  11.73 

9.4167 

20  32  19.4 

2.667 

24 

19  39  36.59 

9.4119 

S.20  29  35.7 

9.788 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
1 

Name  and  DirectioD 
of  Object. 

Noon. 

P.L. 

of 

Dlff. 

fflh. 

P.L. 

of 

Diff. 

VP*. 

P.L. 

of 

Dlff. 

I». 

p.  L. 

c/ 

l>lft. 

Spica 

W. 

0           f        II 

54    6  14 

8319 

O           1         11 

55  51  56 

9396 

57  37  18 

9339 

59  22  21 

8353 

Mars 

W. 

50  42  2] 

9170 

52  31  33 

9185 

54  20  23 

9900 

56    8  51 

9914 

a  Aquilw 

E. 

48  49    8 

3417 

47  27  11 

3501 

46    6  48 

3593 

44  48    6 

3603 

Fomalhaut 

E. 

78  37  24 

9517 

76  56  35 

9536 

75  16  12 

»56 

73  36  16 

9576 

Venus 

E. 

89  41  10 

9657 

88    3  32 

9679 

86  26  15 

9689 

84  49  21 

9707 

Qc  Pegnsi 

E. 

94  10    7 

9693 

92  31  43 

9638 

90  53  39 

9659 

89  15  55 

9668 

Sun 

E. 

116    2  30 

9593 

114  23  25 

9609 

112  44  42 

9695 

111    6  21 

9641 

2 

S{)ica 
Mars 

W. 

68    2  29 

9495 

69  45  28 

9440 

71  28    6 

9455 

73  10  22 

9470 

W. 

65    5  46 

9988 

66  52    3 

9303 

68  37  58 

9318 

70  23  32 

9333 

Jupiter 

W. 

24    4    5 

9493 

25  47    7 

9433 

27  29  55 

9443 

29  12  28 

9455 

Antares 

W. 

23  13  31 

9796 

24  49  34 

9701 

26  26  12 

9684 

28    3  14 

9671 

Fomalhaut 

E. 

65  23  50 

9688 

63  46  54 

9713 

62  10  31 

9738 

60  34  41 

9704 

Venus 

E. 

76  50  32 

9799 

75  15  54 

9810 

73  41  39 

9898 

72    7  47 

9845 

a  Pegasi 

E. 

81  12  49 

9756 

79  37  24 

9777 

78    2  26 

9708 

76  27  55 

9818 

Suit 

E. 

103    0    8 

9794 

101  24    0 

9741 

99  48  14 

9758 

98  12  51 

9775 

3 

Spica 
Mars 

W, 

81  36  28 

9545 

83  16  39 

9560 

84  56  29 

9574 

86  35  59 

S590 

W. 

79    5  57 

9406 

80  49  23 

9491 

82  32  28 

9435 

84  15  13 

9448 

JCPITER 

W. 

37  40  49 

9591 

39  21  a? 

9535 

41     1  59 

9548 

42  42    6 

9561 

Antares 

W. 

36  10  50 

9661 

37  48  22 

9665 

39  25  49 

9671 

41    3    8 

9678 

■ 

Fomalhaut 

E. 

52  44  43 

9915 

51  12  43 

9950 

49  41  27 

9086 

48  10  57 

9094 

Venus 

E. 

64  23  57 

9930 

62  52  16 

9946 

61  20  56 

9963 

59  49  57 

9980 

a  Pegasi 

E. 

68  42  26 

9935 

67  10  51 

9961 

65  39  49 

9987 

64    9  20 

9014 

Sun 

E. 

90  21  28 

9858 

88  48  10 

9674 

87  15  18 

9800 

85  42  46 

9906 

4 

Jupiter 

W. 

50  58    5 

9098 

52  36  22 

9640 

54  14  22 

9654 

55  52    4 

1 
i 

9066 

Antares 

W. 

49    7  14 

9710 

50  43  28 

9790 

52  19  30 

9738 

53  55  19 

9748 

Fomalhaut 

E. 

40  51  20 

3961 

39  26  23 

3390 

38    235 

?l3Kf 

36  40    1 

3456 

Venus 

E. 

52  20    6 

3060 

50  51    7 

3076 

49  22  27 

3088 

47  54    4 

9104 

a  Pegasi 

E. 

56  45  52 

3170 

55  19    7 

3905 

53  53    4 

3949 

52  27  45 

3989  1 

Sun 

E. 

78    5  10 

9984 

76  34  37 

9099 

75    4  23 

8014 

73  34  28 

3098' 

5 

Jupiter 

W. 

63  56  29 

9736 

65  32  35 

9738 

67    8  25 

9749 

68  44    0 

9780 

Antares 

W. 

61  51     8 

9798 

eS  25  38 

9808 

64  59  55 

9818 

66  33  59 

9898 

Venus 

E. 

40  36  36 

3176 

39    9  58 

3189 

37  43  36 

3903 

36  17  30 

9916 

a  Pegasi 

E. 

45  as  35 

3590 

44  13  a3 

3579 

42  54  36 

3643 

41  36  48 

3711 

Sun 

E. 

66    9  14 

3097 

64  41     1 

3111 

63  13    5 

3194 

61  45  25 

3137 

6 

Jupiter 

W. 

76  38  28 

9811 

78  12  42 

9891 

79  46  43 

9830 

81  20  32 

9838 

Antares 

W. 

74  21  15 

9876 

75  54    5 

9884 

77  26  44 

9893 

78  59  12 

9909 

Venus 

E. 

29  10  50 

3980 

27  46  15 

3999 

26  21  54 

3304 

24  57  47 

3317 

Sun 

te. 

54  30  51 

3198 

53    4  40 

3909 

51  38  42 

3991 

50  12  58 

3339 

7 

Jupiter 

W. 

89    6  46 

9889 

90  39  28 

9800 

92  12    0 

9807 

93  44  23 

9904 

Antares 

W. 

86  38  46 

9943 

88  10  10 

9959 

89  41  23 

9960 

91  12  26 

9987 

a  Aquiln 

w. 

45  58    8 

4198 

47    7  43 

4074 

48  18  10 

4097 

49  29  23 

3963   , 

Sun 

E. 

43    7  34 

3988 

41  43    8 

tSCVS 

40  18  54 

3308 

38  54  52 

3319  ' 

8 

Antares 

W. 

98  45  23 

3004 

100  15  31 

3010 

101  45  31 

3017 

103  15  23 

3094   i 

a  Aquilas 

W, 

55  34  54 

3894 

56  49  31 

3800 

58    4  33 

3779 

59  19  57 

3361 

1 

Sun 

E. 

31  57  51 

3374 

30  35    5 

8386 

29  12  33 

9400 

27  50  16 

8413 

• 
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GREBNV7ICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p.  L. 

P.L. 

P.L. 

P.L. 

'a 

Name  *nd  IHreetion 
of  Object. 

Midnight. 

of 
Diff. 

XVh. 

of 
Diff. 

XVI  llh 

of 
Diff. 

XXIh. 

of 
Diff. 

,   1 

Spica 

W. 

0          1        II 

61     7    4 

8367 

O           >         II 

62  51  26 

9381 

d  35  2§ 

9396 

0          '       /' 

66  19    9 

9410 

Mars 

W. 

57  56  58 

9999 

59  44  43 

9943 

61  32    6 

9958 

63  19    7 

8973 

aAqiiilie 

E. 

43  31   11 

3803 

42  16  11 

3993 

41     3  15 

4056 

39  52  31 

4903 

Fomalhaut 

E. 

71  56  48 

9696 

70  17  48 

9618 

68  39  18 

9640 

67     1  18 

8664 

Vends 

E. 

83  ra  50 

3734 

81  36  42 

9741 

80    0  56 

9758 

78  25  a3 

9776 

a  Pegnsi 

E. 

87  38  32 

9684 

86     1  31 

.9701 

84  24  53 

3719 

82  48  39 

9738 

Sun 

E. 

109  28  22 

9657 

107  50  45 

9674 

106  13  30 

9691 

104  36  38 

9707 

2 

Spica 

W. 

74  52  17 

9485 

76  33  51 

3500 

78  15    4 

9515 

79  55  56 

9530 

1 

1 

Mars 

W. 

72    8  44 

9347 

73  53  35 

3363 

75  38    4 

9377 

77  22  11 

9309 

Jupiter 

W. 

30  54  45 

9467 

32  36  44 

3481 

34  18  24 

9404 

35  59  46 

9507 

Antares 

W. 

29  40  33 

9663 

31   18    2 

3659 

32  55  37 

9667 

34  33  14 

9658 

Fomalhaut 

E. 

58  59  ^6 

9799 

57  24  48 

3831 

55  50  47 

9851 

54  17  25 

9889 

Venus 

E. 

70  34  17 

986Q 

69     1     9 

3879 

67  28  23 

3896 

65  55  59 

9913 

a  Pegasi 

E. 

74  53  51 

8841 

73  20  16 

3863 

71  47  10 

8886 

70  14  33 

9900 

Sun 

E. 

96  37  50 

9799 

95    3  11 

3808 

93  28  53 

9895 

91  54  57 

9849 

8 

Spica 
Mars 

W. 

88  15    8 

9604 

89  53  57 

3618 

91  32  27 

9639 

93  10  38 

9646 

i 

W. 

85  57  39 

9463 

87  39  45 

9477 

89  21  31 

9490 

91     2  58 

9504 

Jupiter 

W. 

44  21  55 

9574 

46    1  25 

9588 

47  40  37 

9601 

49  19  30 

9615 

Antares 

W. 

42  40  18 

9685 

44  17  18 

9609 

45  54    8 

9701 

47  30  47 

9710 

Fomalhaut 

E. 

46  41  14 

3065 

45  12  22 

3110 

43  44  24 

3156 

42  17  22 

3906 

1 

Venus 

E. 

58  19  19 

9996 

56  49     1 

3019 

55  19    3 

3088 

53  49  25 

3043 

■ 

a  Pegasi 

E. 

62  39  25 

3043 

61  10    6 

3073 

59  41  23 

3104 

58  13  18 

3136 

Sun 

E. 

84  10  35 

9099 

82  38  44 

9938 

81    7  13 

9954 

79  36    2 

9960 

4 

Jupiter 

W. 

57  29  30 

9678 

59    6  39 

9091 

60  43  31 

9709 

62  20    8 

9714 

I 

Antares 

W. 

55  30  55 

9758 

57    6  18 

9768 

58  41  28 

9778 

60  16  25 

9788 

' 

Fomalhaut 

E. 

35  18  48 

3535 

33  59    3 

3093 

32  40  54 

3799 

31  24  30 

3839 

Venus 

E. 

46  25  59 

3110 

44  58  12 

3133 

43  30  43 

3148 

42    3  31 

3169 

a  Pegasi 

E. 

51    3  13 

3394 

49  39  29 

3368 

48  16  36 

3416 

46  54  37 

3466 

Sun 

E. 

72    4  50 

3043 

70  35  30 

3057 

69    6  28 

3071 

67  37  43 

3084 

1   5 

Jupiter 

W. 

70  19  21 

9no 

71  54  28 

9781 

73  29  21 

9791 

75    4    1 

9601 

Antares  - 

W. 

68    7  51 

9837 

69  41  31 

9847 

71  14  58 

9866 

72  48  13 

9806 

Venus 

E. 

34  51  40 

3999 

33  26    5 

3949 

32    0  45 

3954 

30  35  40 

3967 

a  Pegasi 

E. 

40  20  13 

3787 

39    4  57 

3860 

37  51     6 

3959 

36  38  46 

4060 

Sun 

E. 

60  18    0 

3149 

58  50  50 

3163 

57  23  56 

3174 

55  57  16 

S187 

6 

Jupiter 

W. 

82  54    9 

9848 

84  27  35 

9857 

86    0  49 

9865 

87  33  53 

9873 

Antares 

W. 

80  31  28 

9011 

82    3  33 

9919 

83  35  28 

9997 

85    7  12 

9935 

Venus 

E. 

23  33  55 

3399 

22  10  17 

3349 

20  46  54 

3356 

19  23  46 

3370 

Sun 

E. 

48  47  27 

3943 

47  22    9 

3955 

45  57    5 

3965 

44  32  13 

3970 

7 

Jupiter 

W. 

95  16  37 

9919 

96  48  41 

9910 

98  20  36 

9996 

99  52  22 

9933 

Antares 

W. 

92  43  20 

9974 

94  14    5 

9988 

95  44  40 

9089 

97  15    6 

9097 

1 

aAquilsB 

W. 

50  41  19 

3044 

51  53  54 

3911 

53    7    3 

3679 

54  20  44 

3661 

Sun 

E. 

37  31    3 

3330 

36    7  26 

3341 

34  44    2 

3351 

33  20  50 

3363 

8 

Antaiies 

Yf. 

104  45    6 

3030 

106  14  41 

3037 

107  44    8 

3043 

109  13  27 

3060 

aAquilsB 

W. 

60  35  40 

3744 

61  51  41 

3797 

63    7  59 

8719 

64  24  33 

3700 

Suit 

E. 

26  28  14 

3497 

25    6  28 

3449 

23  44  59 

3458 

22  23  48 

8478 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DTRTANCE8. 

P.L. 

P.L. 

P.L. 

P.L. 

12 

Name  and  Direction 
of  Ol^eot. 

Noon. 

of 
Diif. 

np». 

of 
Diff. 

VPu 

of 
Diff. 

1X>' 

of 
TUtt, 

Sun 

W. 

13  11  23 

3743 

o       *      n 

14  27  25 

3083 

15  44  19 

3057 

if    1  52 

9690 

Pollux 

E. 

77  11  25 

3118 

75  43  37 

3119 

74  15  51 

3191 

72  48    7 

3193 

Saturn 

E. 

84  34  59 

3089 

83    6  27 

3084 

81  37  58 

3086 

80    9  31 

3087 

13 

Sun 

W. 

23  35  31 

3549 

24  55    1 

3540 

26  14  41 

8531 

27  34  31 

9983 

Pollux 

E. 

65  29  51 

3199 

64    2  16 

3199 

62  34  42 

3199 

61    7    8 

3130 

Satu&n 

E. 

72  47  25 

3087 

71  19    0 

3087 

69  50  35 

3087 

68  22    9 

3086 

Regulus 

E. 

101  11  21 

3078 

99  42  45 

3078 

98  14    9 

3078 

96  45  33 

3078 

14 

Sun 

W. 

34  15  38 

3491 

35  36  12 

3486 

36  56  52 

3480 

38  17  38 

3474 

Pollux 

E. 

53  49  28 

3139 

52  21  57 

3133 

50  54  27 

3139 

49  26  56 

3133 

Saturn 

£. 

60  59  37 

3078 

59  31     I 

3076 

58    2  22 

3073 

56  33  39 

3009 

Regulus 

E. 

89  22    7 

3009 

87  53  19 

3066 

86  24  28 

3063 

84  55  33 

9000 

15 

Son 

W. 

45    3  10 

3443 

46  24  38 

9437 

47  46  13 

3431 

49    7  55 

9«9 

Pollux 

£. 

42    9  27 

3134 

40  41  59 

3135 

39  14  32 

3137 

37  47    7 

3199 

Saturn 

E. 

49    9    3 

3051 

47  39  53 

3046 

46  10  37 

3041 

44  41  15 

3096 

Regulus 

E. 

77  29  58 

3041 

76    0  36 

3036 

74  31     8 

3030 

73    1  33 

1 

30B5 

16 

Sun 

W. 

55  58  36 

3383 

57  21  12 

3374 

58  43  58 

3365 

60    6  55 

9354 

Saturn 

E. 

37  12  38 

3004 

35  42  30 

9997 

34  12  13 

9989 

32  41  46 

9961 

Regulus 

E. 

65  31  49 

9993 

64    1  27 

9985 

62  30  55 

9977 

61    0  14 

9960 

17 

Sun 

W. 

67    4  39 

3300 

68  28  50 

3989 

69  53  14 

3976 

71  17  53 

9964 

Aldebaran 

W, 

26  48  50 

9994 

28  20  38 

9913 

29  52  40 

9901 

31  24  57 

9891 

Regulus 

E. 

53  24     1 

9999 

51  52  10 

9911 

50  20    5 

9901 

48  47  47 

9889 

18 

Sun 

W. 

78  25    0 

3195 

79  51  15 

3180 

81  17  48 

3165 

82  44  39 

3149 

Aldeharan 

W. 

39  10  13 

9897 

40  44    6 

9813 

42  18  17 

9798 

43  52  47 

9784 

Regulus 

E. 

41    2  30 

9898 

39  28  38 

9815 

37  54  29 

9801 

36  20    2 

9786 

Mars 

E. 

91  48  46 

9709 

90  12    9 

9669 

88  35  15 

9676 

86  58    3 

9069 

Spica 

E. 

94  56  32 

9856 

93  23  17 

9843 

91  49  45 

9899 

90  15  55 

9615 

19 

Sun 

W. 

90    3  45 

3066 

91  32  36 

3049 

93     1  48 

3091 

94  31  22 

9014 

Aldebaran 

W. 

51  50    6 

9707 

53  26  36 

9699 

55    3  27 

9675 

56  40  40 

9058 

Mars 

E. 

78  47  19 

9590 

77    8  10 

9574 

75  28  40 

9558 

73  48  48 

9549 

Spica 

E. 

82  21  55 

9r39 

80  46    7 

9793 

79    9  58 

9707 

77  33  28 

9891 

20 

Sun 

W. 

102    4  55 

9990 

103  36  49 

9901 

105    9    7 

9881 

106  41  50 

9609 

Aldebaran 

W. 

64  52  34 

9571 

66  32    9 

9553 

68  12    9 

9535 

69  52  34 

9517 

Pollux 

W. 

22     1     9 

S850 

23  34  21 

9805 

25    8  43 

9756 

26  44    8 

9714 

Mars 

E. 

65  23  51 

9460 

63  41  42 

9449 

61  59    8 

9496 

60  16  10 

MOO  ' 

Spica 

E. 

69  25  22 

9607 

67  46  86 

9590 

66    7  27 

9579 

64  27  54 

9550 

21 

Sun 

W. 

114  31  44 

9763 

116    7    0 

9744 

117  42  42 

9735 

119  18  49 

9706 

Aldebaran 

W. 

78  21     5 

9494 

80    4    6 

9405 

81  47  34 

8386 

8.3  31  29 

8907 

Pollux 

W. 

34  54    2 

9545 

36  34  13 

9517 

38  15    3 

S489 

39  56  31 

8463 

Saturn 

W. 

26  21     0 

9438 

28    3  41 

9419 

29  46  49 

9401 

31  30  23 

8989  ' 

Mars 

E. 

51  35    5 

9391 

49  49  36 

9304 

48    3  42 

9986 

46  17  22 

9980 

Spica 

E. 

56    4  13 

9470 

54  22  18 

9453 

52  39  59 

94S7 

50  57  17 

8«1  • 

Jupiter 

E. 

98  36  32 

9403 

96  53    1 

9384 

95    9    3 

9365 

93  24  38 

9940  \ 

Antares 

E. 

101  58  13 

9476 

100  16  26 

9456 

98  34  11 

9437 

96  51  29 

8418  > 

XVL 
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QBEENWIOH  MEAN  TIME. 


LUKAB  DISTANCES. 


12 


N«ine  and  Bireotlon 
of  Ol^eot. 


13 


14 


15 


16 


Suif 

Pollux 

Satijr5 

Sun 
Pollux 
Saturn 
Regulus 

Suit 
Pollux 
Saturn 
Regulus 

Suif 
Pollux 
Saturn 
ReguluB 

Sun 

Saturn 
ReguluB 


17  Sun 
Aldeboraii 

,  Regulus 

18  Sun 
Aldebanm 
Regulus 
Mars 
Spica 

19  '  Sun 
Aldebaran 
Mars 
Spica 

'20     Sun 

I  Aldebnran 
Pollux 
Mars 
Spica 

21     Sun 

Aldebaran 

Pollux 

Saturn 
,  Mars 

Spica 
.  Jupitkr 

Antares 

— 


W. 
E*. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 

E. 
E. 

W. 
W. 
E. 

W. 
W. 
E. 
E-. 
E. 

W. 
W. 

E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 
E. 
E. 


Midnight. 


18  19  55 
71  20  25 
78  41     5 

28  54  30 
59  39  35 
66  53  42 

95  16  56 

39  38  31 
47  59  26 
55  4  52 

83  26  35 

50  29  45 
36  19  45 
43  11  47 

71  31  51 

61  30  4 

31  11  9 
59  29  22 

72  42  47 

32  57  28 
47  15  14 

84  11  49 
45  27  36 
34  45  16 

85  20  33 
88  41  46 

96  1  18 
58  J8  16 
72  8  34 
75  56  36 

108  14  58 
71  X^  24 
28  20  29 
58  32  47 

62  47  58 


120  55 
85  15 
41  38 
33  14 
44  30 
49  14 
91  39 
95  8 


22 
51 
36 
24 
37 
12 
46 
20 


P.L, 

of 

Dlflf. 


3007 
3194 
3087 

3516 
3131 
3084 
3078 

3468 
3133 
3066 
3056 

3415 
3149 
3030 
3019 

3345 
3979 
3960 

3951 
9678 
9878 

3133 
9769 
9779 
9649 
9799 

9995 
9641 
9597 
9675 

3849 
9498 
9675 
9391 
9538 

9686 
9348 
9438 
9363 
9959 
9405 
9338 
9399 


P.L. 

XVh. 

of 

Biff. 

0 1   ^11 

19  38  22 

3588 

09  52  44 

3195 

77  12  39 

3087 

30  14  36 

3509 

58  12    3 

3131 

65  25  13 

3083 

93  48  17 

3074 

40  59  31 

3463 

46  31  56 

3133 

53  36     1 

3063 

81  57  32 

3053 

51  51  44 

3408 

34  52  26 

3145 

41  42  12 

3094 

70    2    2 

3014 

62  53  24 

3334 

29  40  21 

9963 

57  58  19 

9951 

74    7  56 

:«37 

;m  30  15 

9866 

45  42  27 

3866 

85  39  18 

3117 

47    2  44 

9755 

33  10  12 

9758 

83  42  44 

9635 

87    7  17 

9785 

97  31  37 

9977 

59  56  15 

9694 

70  27  58 

9510 

74  19  22 

9657 

109  48  31 

9899 

73  14  40 

9480 

29  57  42 

9639 

56  48  59 

9373 

61     7  37 

9591 

J22  32  21 

3667 

87    0  40 

9331 

43  21    16 

9415 

34  58  52 

3344 

42  43  27 

9935 

47  30  45 

3390 

89  54  27 

3309 

93  24  44 

3381 

P.L. 

XVUIh. 

of 

Diff. 

O           1        II 

20  57    9 

3573 

68  25    5 

3196 

75  44  14 

3087 

31  34  50 

3503 

5()  44  31 

3131 

63  56  43 

3083 

92  19  36 

3073 

42  20  37 

3456 

45    4  26 

3133 

52    7    6 

3060 

80  28  25 

3050 

53  13  52 

3400 

a3  25  11 

3148 

40  12  29 

3018 

68  32    6 

3007 

64  16  56 

3393 

28    9  22 

9954 

56  27    5 

9943 

75  a3  21 

3994 

:)6    3  18 

S853 

44    9  24 

3853 

87    7    7 

3101 

48  38  11 

8740 

31  34  49 

9744 

82    4  36 

3690 

85  32  29 

3770 

99    2  19 

9958 

61  34  37 

3607 

68  46  59 

9494 

72  41  45 

3640 

111  22  30 

9803 

74  56  22 

9461 

31  35  44 

2605 

55    4  46 

9356 

59  26  53 

3504 

124    9  45 

3649 

88  45  55 

3313 

45    4  30 

9391 

36  43  47 

3395 

40  55  52 

3319 

45  46  56 

3376 

88    8  41 

3891 

91  40  42 

8369 

XXIb. 


O  I         II 

22  16  13 

66  57  27 
74  15  49 

32  55  11 
55  16  59 

62  28  11 
90  50  53 

43  41  50 
43  36  56 
50  38  7 
78  59  14 

54  36  9 
31  58  0 
38  42  38 

67  2  2 

65  40  41 
26  38  12 
54  55  39 

76  59  2 
37  36  37 
42  36  5 

88  35  16 
50  13  58 
29  59  7 
80  26  8 
83  57  22 

100  33  25 

63  13  23 
67  5  37 
71  3  45 

1 12  56  54 
76  38  30 

33  14  32 
53  20  8 
57  45  45 


125 
90 
46 
38 
39 
44 
86 
89 


47  34 
31  37 

48  18 
29  10 

7  5:i 

2  47 

22  29 

56  13 


P.L. 

of 
DIff. 


3560 
3138 
3088 

3497 
3139 
3080 
3070 

3450 
3133 
3056 
3046 

3391 
3154 
3010 
3000 

3318 
9945 
9939 

3809 
3840 
3841 

3084 
9794 
3799 
9604 
9755 

9939 
9588 
9477 
8684 

9783 
3443 
3574 
9339 
9487 

9699 
9994 
9368 
9307 
9909 
9369 
9973 
9344 
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LUKAB  DISTANCES. 

o 
.d   . 

P.L. 

P.L. 

P.L. 

P.L. 

22 

Kama  and  Dire 
of  Ol^eet. 

OtiOD 

w. 

Noon. 

of 
Diff. 

111»»- 

of 

Diff. 

Vlh. 

of 
Diff. 

Kb- 

of 
Diff. 

Pollux 

48  32  38 

9346 

50  17  30 

9394 

52    2  54 

9304 

53  48  4% 

S984 

Saturn 

w. 

40  15    0 

S989 

42    1  16 

9971 

43  47  58 

9953 

45  35    6 

9936 

Mars 

E. 

37  19  29 

9188 

35  30  41 

9171 

33  41  30 

9156 

31  51  56 

9149 

Spica 

E. 

42  18  17 

9348 

40  33  28 

9337 

38  48  22 

9395 

37    2  59 

9315 

Jupiter 

E. 

84  35  50 

9955 

82  48  44 

SB37 

81     1  12 

9920 

79  13  14 

9903 

Aiitai^es 

E. 

88  11  18 

9396 

86  25  57 

9309 

84  40  10 

9991 

82  53  57 

9974 

23 

Pollux 

W. 

62  45  25 

9199 

64  34    5 

9175 

66  23  10 

9159 

68  12  39 

9144 

Saturn 

w. 

54  37    6 

9154 

56  26  43 

9139 

58  16  42 

9195 

60    7    3 

9111 

Regulus 

w. 

26  34  29 

9147 

28  24  16 

9139 

30  14  27 

9117 

32    5    0 

9103 

Jupiter 

E. 

70    7    8 

9199 

68  16  43 

9107 

66  25  55 

9093 

64  34  45 

9070 

Antares 

E. 

73  56  54 

• 

9196 

72    8  21 

9183 

70  19  28 

9170 

68  30  15 

9157 

24 

Pollux 

W. 

77  25  34 

9077 

79  17    8 

9066 

81    8  59 

9056 

83    1    6 

9046 

Saturn 

W. 

69  23  59 

9048 

71  16  18 

9038 

73    8  53 

9098 

75    1  43 

9019 

Regulus 

W. 

41  23    5 

9038 

43  15  40 

9098 

45    8  31 

9017 

47    1  38 

9006 

Jupiter 

E. 

55  13  54 

.     9019 

53  20  50 

9009 

51  27  30 

9000 

49  33  55 

1991 

Ad  tares 

E. 

59  19  43 

9105 

57  28  52 

9098 

55  37  50 

9091 

53  46  37 

9066 

25 

Saturn 

W. 

84  29  11 

2984 

86  23  11 

1079 

88  17  19 

1975 

90  11  33 

1079 

Regulus 

W. 

56  30  31 

1979 

58  24  49 

1967 

60  19  15 

1063 

62  13  47 

I960 

Jupiter 

E. 

40    3    6 

1961 

38    8  31 

1958 

36  13  51 

1966 

34  19    8 

1065 

Antares 

£. 

44  29    7 

9078 

42  37  34 

9081 

40  46    6 

9087 

38  54  47 

9006 

26 

Regulus 

W. 

71  47  18 

1966 

73  42    1 

1058 

75  36  42 

1960 

77  31  19 

1064 

Mars 

W. 

23  58  19 

1900 

25  54  32 

1898 

27  50  49 

1897 

29  47    7 

1896 

a  AquilsB 

E. 

78  59  36 

9556 

77  19  41 

9567 

75  40    1 

9580 

74    0  39 

9SM 

27 

Regulus 

W. 

87    2  38 

1999 

88  56  25 

9000 

90  49  59 

9000 

92  43  20 

9018 

Mars 

W. 

39  27  44 

1918 

41  23  29 

1996 

43  19    3 

1933 

45  14  24 

1941 

Spica 

W. 

33  42  46 

9091 

35  33  59 

9090 

37  25  14 

^1 

39  16  27 

9004 

a  Aquilas 

E. 

65  50  11 

9711 

64  13  46 

9749 

62  38    2 

9777 

61    3    4 

9R15 

Fomalhaut 

E. 

98    8  42 

9931 

96  21     1 

9337 

94  33  29 

9945 

92  46    8 

9953 

28 

Mars 

W. 

54  47  19 

1995 

56  41     1 

9008 

58  34  23 

9091 

60  27  24 

9036 

Spica 

W. 

48  30  43 

9198 

50  20  59 

9138 

52  11    0 

9149 

54    0  44 

8161 

aAquilsB 

E. 

53  22  12 

3068 

51  53  23 

3133 

50  25  54 

9905 

48  59  51 

3984 

Fomalhaut 

E. 

83  53    3 

9313 

82    7  22 

9398 

80  22    3 

9344 

78  37    7 

9361 

29 

Mars 

W. 

69  46  51 

9111 

71  37  33 

9198 

73  27  49 

9145 

75  17  40 

9169  ■ 

Spica 

W. 

63    4  36 

9930 

64  52  19 

9945 

66  39  39 

9961 

68  26  36 

9977 

Jupiter 

W. 

21     3  22 

9919 

22  51  31 

9991 

24  39  27 

99J9 

26  27    7 

9944 

Fomalhaut 

E. 

69  59    8 

9469 

68  17    2 

9486 

66  35  29 

9510 

64  54  30 

9536 

a  Pegasi 

E. 

85  52  57 

9556 

84  13    0 

9574 

82  33  29 

9594 

80  54  26 

9615 

Sun 

E. 

134  18  45 

9594 

132  38    5 

9540 

130  57  47 

9556 

129  17  52 

9574 

30 

Spica 

W. 

77  15  14 

9363 

78  59  42 

9380 

80  43  45 

9398 

82  27  22 

9416  ' 

Jupiter 

W. 

35  20  30 

9318 

37    6    4 

9334 

38  51   14 

9350 

40  36    0 

9388 

Antares 

W. 

31  55  15 

9507 

33  36  19 

9510 

35  17  19 

9515 

-36  58  12 

9S89 

Fomalhaut 

E. 

56  38  58 

9683 

55     1  55 

9716 

53  25  36 

9731 

51  50    4 

9788 

a  Pegasi 

E. 

72  46  40 

9734 

71  10  45 

9760 

69  35  25 

9788 

68    0  42 

9617 

Sun 

E. 

121    4  17 

9663 

119  26  48 

9663 

1 17  49  45 

9701 

116  13    7 

9390 

XVIIL 
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GBEENWIOH  MEAN  TI1MK. 

LUMAB  DISTANCES. 

• 

NAm«and  DizvoUon 
of  Objeet. 

• 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 

Diff. 

XVIIib. 

P.L. 

of 

Dlff. 

XXP». 

P.L. 

of 

Dlff. 

23 

Pollux 

W. 

Of// 

55  35  11 

9964 

0          /        // 

57  22    3 

9945 

0          /        '1 

59    9  23 

itgsitJ 

o         #       // 

60  57  11 

9900 

1 

SATDRlf 

W. 

47  22  40 

9919 

49  10  39 

9909 

50  59    4 

9186 

52  47  53 

9170 

Marb 

E. 

30    2    1 

9198 

28  11  45 

9115 

26  21     9 

9104 

24  30  16 

9004 

I 

Spica 

E. 

35  17  22 

9307 

33  31  32 

9300 

31  45  32 

9996 

29  59  27 

9996 

Jupiter 

E. 

77  24  51 

9186 

75  36    2 

9169 

73  46  48 

9153 

71  57  10 

9137 

Antares 

E. 

81     7  20 

9958 

79  20  18 

9949 

77  32  53 

9997 

75  45    5 

9911 

1 
123 

Pollux 

W. 

70    2  31 

9199 

71  52  46 

9115 

73  43  22 

9109 

75  34  18 

9080 

1 

Saturn 

W. 

61  57  46 

9097 

63  48  50 

9084 

65  40  14 

9079 

67  31  57 

9059 

Regulus 

W. 

33  55  55 

9088 

35  47  12 

9075 

37  38  50 

9009 

39  30  48 

9050 

' 

Jupiter 

E. 

62  43  14 

9066 

60  51  22 

9053 

58  59  11 

9041 

57    6  41 

9090 

1 

Antares 

E. 

66  40  42 

9145 

64  50  51 

9134 

63    0  44 

9194 

61  10  21 

9114 

24 

Pollux 

W. 

84  53  28 

9037 

86  46    4 

9090 

88  38  52 

9093 

90  31  51 

9016 

Saturn 

W. 

76  54  48 

9010 

78  48    6 

9009 

80  41  37 

1995 

82  35  19 

1989 

Regulus 

W. 

48  55    0 

9000 

50  48  35 

1991 

52  42  23 

1984 

54  36  22 

1978 

1 

Jupiter 

E. 

47  40    7 

1984 

45  46    7 

1977 

43  51  56 

1070 

41  57  35 

1965 

Antares 

E. 

51  55  16 

9089 

50    3  49 

9079 

48  12  17 

9077 

46  20  42 

9077 

25 

Saturn 

W. 

92    5  51 

1970 

94    0  13 

1968 

95  54  38 

1967 

97  49    4 

1968 

Regulus 

W. 

64    8  24 

1068 

66    3    5 

1956 

67  57  49 

1955 

69  52  34 

1956 

Jupiter 

E. 

32  24  23 

1955 

30  29  38 

1967 

28  34  56 

1960 

26  40  19 

1066 

Antares 

E. 

37    3  40 

9105 

35  12  49 

3118 

33  22  18 

9135 

31  32  12 

9155 

26 

Regulus 

W. 

79  25  50 

1968 

81  20  15 

1973 

83  14  32 

1979 

85    8  40 

1965 

Mars 

W. 

31  43  24 

1899 

33  39  38 

1909 

35  35  47 

1906 

37  31  50 

1919 

a  Aquilae 

E. 

72  21  38 

9613 

70  43    1 

9634 

69    4  52 

9667 

67  27  14 

9683 

27 

Regulus 

W. 

94  36  26 

9098 

96  29  16 

9039 

98  21  50 

9050 

100  14    7 

9061 

1 

Mars 

W. 

47    9  31 

1951 

49    4  23 

1961 

50  58  59 

1979 

52  53  18 

1983 

Spica 

W. 

41    7  36 

9098 

42  58  38 

9104 

44  49  31 

9111 

46  40  13 

9119 

aAquilas 

E. 

59  28  56 

9857 

57  55  42 

9903 

56  23  27 

9953 

54  52  15 

SOOB 

1 

1 

Fomalliaut 

E. 

90  58  59 

9909 

89  12    4 

9973 

87  25  25 

9985 

a5  39    4 

9999 

28 

Mars 

W. 

62  20    3 

9050 

64  12  19 

9064 

66    4  13 

9079 

67  55  44 

9005 

Spica 

W. 

55  50  10 

9174 

57  39  17 

9187 

59  28    4 

9900 

61  16  31 

9915 

a  Aquilae 

E. 

47  35  21 

3371 

46  12  31 

3465 

44  51  28 

3570 

43  32  21 

3685 

Fomalhaut 

E. 

76  52  36 

9379 

75    8  31 

9398 

73  24  54 

9419 

71  41  46 

9440 

29 

Mars 

W. 

77    7    5 

9179 

78  56    4 

9196 

80  44  37 

9914 

82  32  43 

9333 

' 

Spica 

W. 

70  13    9 

9994 

71  59  17 

9311 

73  45     1 

9398 

75  30  20 

9345 

Jupiter 

W. 

28  14  29 

9957 

30    1  31 

9971 

31  48  13 

9986 

33  34  33 

9309 

Fomalhaut 

E. 

63  14    7 

9563 

61  34  21 

9591 

59  55  13 

9690 

58  16  45 

9650 

a  Pegaai 

E. 

79  15  51 

9636 

77  37  45 

9660 

76    0  11 

9684 

74  23    9 

9708 

Sun 

E. 

127  38  21 

9591 

125  59  13 

9609 
1 

124  20  30 

9696 

122  42  11 

9645 

30 

Spica 

W. 

84  10  34 

9435 

85  53  19 

! 

9453 

87  35  38 

9471 

89  17  32 

9480 

Jupiter 

W. 

42  20  21 

9384 

44    4  18 

9409 

45  47  50 

9419 

47  30  58 

9496 

Antares 

W. 

38  38  55 

9530 

40  19  27 

9539 

41  59  46 

9550 

43  39  50 

9569 

Fomalhaut 

E. 

50  15  21 

9898 

48  41  29 

9860| 

47    8  31 

9913 

45  36  29 

9960 

a  Pegasi 

E. 

66  26  36 

9847 

64  53    9 

9879 

'    63  20  23 

9911 

61  48  18 

9944 

1 

Sun 

£. 

114  36  54 

9740 

113    1    7 

97S9 

111  25  45 

9778 

109  50  48 

9998 
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AT  GREENWICH  APPARENT  NOON. 


• 

•3 

• 

• 

a 

^ 

S 

« 

« 

5 

5 

*M 

^ 

c 

o 

►l 

^ 

ee 

7 

Q 

1 

Tues. 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

SUN. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat. 

12 

SUN. 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

SUN. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

SUN 

27 

Mon. 

26 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'B 


Apparent 
Ri^ht  AscoDsioii. 


b     m        8 

2  36  16.77 
2  40  6.38 
2  43  56.55 

2  47  47.29 
2  51  38.62 
2  55  30.53 

2  59  23.02 

3  3  16.10 
3  7  9.77 

3  11  4.01 
3  14  58.83 
3  18  54.23 

3  22  50.20 
3  26  46.73 
3  30  43.81 

3  34  41.44 
3  38  39.62 
3  42  38.35 

3  46  37.62 
3  50  37.41 
3  54  37.72 

3  58  38.55 

4  2  39.89 
4  6  41.74 

4  10  44.08 
4  14  46.92 
4  18  50.24 

4  22  54.03 
4  26  58.29 
4  31  3.00 
4  35  8.15 

4  39  13.73 


Diff.  for 
1  Hoar. 


n 

9.555 
9.579 
9.602 

9.626 
9.650 
9.675 

9.699 
9.724 
9.749 

9.773 
9.797 
9.820 

9.844 
9.867 
9.890 

9.913 
9.936 
9.958 

9.980 
10.002 
10.024 

10.046 
10.007 
10.088 

10.109 
10.129 
10.149 

10.168 
10.187 
10.205 
10.223 

10.241 


Apparent 
Deolinaiioii. 


N.15  17  32.4 
15  35  22.7 

15  52  57.6 

16  10  16.8 
16  27  20.1 

16  44    7.0 

17  0  37.4 
17  16  50.9 
17  32  47.2 

17  48  25.9 

18  3  46.8 
18  18  49.6 

18  33  34.0 

18  47  59.6 

19  2    6.1 

19  15  53.3 
19  29  20.8 
19  42  28.5 

19  55  16.1 

20  7  43.2 
20  19  49.7 

20  31  35.3 
20  42  59.7 

20  54     2.8 

21  4  44.2 
21  15  3.9 
21  25     1.7 

21  34  37.2 
21  43  50.4 

21  52  41.1 

22  1     9.0 

N.22    9  14.0 


Diff.  for 
1  Hour. 


+44.91 
44.28 
43.63 

+42.97 
42.30 
41.61 

• 

+40.91 
40.20 
39.48 

+38.74 
37.99 
37.2:J 

+36.46 
35.67 

34.87 

+34.06 
33.23 
32.40 

+31.56 
30.70 
29.83 

+28.95 
28.06 
27.17 

+26.27 
25.36 
24.44 

+23.51 
22.57 
21.63 
20.68 


Semi- 
diameter. 


It 


5  54.06 
5  53  83 
5  53.60 

5  53.37 
5  53.14 
5  52.91 

5  52.68 
5  52.46 
5  52.24 

5  52.03 
5  51.82 
5  51.61 

5  51.41 
5  51.22 
5  51.03 

5  50.84 
5  50.66 
5  50.48 

5  50.30 
5  50.12 
5  49.95 

5  49.78 
5  49.61 
5  49.45 

5  49.29 
5  49.13 
5  48.97 

5  48.82 
5  48.67 
5  48.52 
5  48.38 


... 


+19.721  15  48.24 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian 


66.11 
66.19 
66.27 

66.35 
66.43 
66.51 

66.59 
66  68 
66.76 

66.84 
66.92 
67.01 

67.09 
67.17 
67.25 

67.34 
67.42 
67.50 

67.58 
67.65 
67.73 

67.80 

67.88 
67.95 

68.02 
68.09 
68.15 

68.22 
68.28 
68.34 
68.40 

68.45 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m  8 

3  5.19 

3  12.11 

3  18.47 

3  24.26 

3  29.48 

3  34.12' 

3  38.17 

3  41.63 

3  44.51 

3  46.81 

3  48.54 

3  49.70 

3  50.29 

3  50.32 

3  49.79 

3  48.72 

3  47.10 

3  44.93 

3  42.23 

3  39.01 

3  35.26 

3  31.00 

3  26.23 

3  20.95 

3  15.17 

3  891 

3  2.17 

2  54.95 

2  47.27 

2  39.14 

2  30.57 

2  21.58 


Diitfor 
1  Hour. 


0.300 
0.276 
0.253  I 

0.229 
0.205 
0.160 

0.156 
0.131 
0.107 

0.083 
0.059 
0.036 

0.012 
0.011 
0.034 

0.057 
0.080 
0.102 

0.124 
0.146 
0.168 

0.189 
0.210 
0.231 

0.252 
0.272 
0.202 

0.311 
0.330 
0.348 
0.366 

0.384 


NoTB.— Tbe  mean  time  of  semldiameter  paaaing  may  be  found  by  anbtraoting  O'.IS  from  the  aldereal  time. 

The  aign  +  prefixed  to  the  hourly  change  of  declination  indicatea  that  north  decUnationB  are  inoreaaing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

TH  F. 

SUN'S 

• 

M 
t 

« 

O 

• 

1 
1 

o 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DifEl  for 
1  Hoar. 

Sidereal 

Time, 

or 

Riglit  Aeoeiiston 

of 

Mean  Sun. 

Apparent 
Sight  AsoeDsioo. 

Biff,  for 
1  Hoar. 

Apparent 
Declination. 

Dm.  for 
1  Hoar. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

h     m       8 

2  36  17.26 
2  40    6.89 
2  43  57.08 

s 
9.556 

9.580 

9.603 

N.  15  17  34!6 
15  35  24.9 
15  52  59.9 

+44.9 1 
44.28 
43.63 

m       8 

3     5.20 
3  12.13 
3  18.49 

e 
0.300 

0.276 

0.253 

h      m        8 

2  39  22.46 
2  43  19.02 
2  47  15.57 

Frid. 

Sat. 
SUN. 

4 
5 
6 

2  47  47.85 
2  51  39.19 
2  55  31.11 

9.627 
9.651 
9.676 

16  10  19.2 
16  27  22.5 
16  44     9.5 

+42.97 
42.30 
41.61 

3  24.28 
3  29.49 
3  34.13 

0.229 
0.205 
0.180 

2  51   12.13 
2  55     8.68 
2  59     5.24 

Mod. 

Tues. 

Wed. 

7 
6 
9 

2  59  23.61 

3  3  16.70 
3     7  10.38 

9.700 
9.725 
9.749 

17    0  39.9 
17  16  53.4 
17  32  49.7 

+40.91 
40.20 
39.48 

3  38.18 
3  41.64 
3  44.52 

0.156 
0.131 
0.107 

3     3     1.79 
3     6  58.35 
3  10  54.90 

Thur. 

Frid. 

Sat. 

10 
11 
12 

3  11     4.63 
3  14  59.46 
3  18  54.86 

9.773 
9.797 
9.820 

17  48  28.4 

18  3  49.3 
18  18  52.1 

+38.74 
37.99 
37.23 

3  46.84 
3  48.55 
3  49.71 

0.083 
0.059 
0.036 

3  14  51.46 
3  18  48.01 
3  22  44.57 

SUN. 

Mon. 

Tues. 

13 
14 
15 

3  22  50.83 
3  26  47.36 
3  30  44.44 

9.844 
9.867 
9.890 

18  33  36.4 

18  48     1.9 

19  2     8.4 

+36.46 
35.67 
34.87 

3  50.30 
3  50.32 
3  49.79 

0.012 
0.011 
0.034 

3  26  41.12 
3  30  37.68 
3  34  34.23  i 

Wed. 
Thur. 
;  Frid. 

16 
17 
18 

3  34  42.07 
3  38  40.25 
3  42  38.98 

9.913 
9.936 
0.958 

19  15  55.5 
19  29  23.0 
19  42  30.6 

+34.06 
33.23 
32.40 

3  48.72 
3  47.10 
3  44.93 

0.057 
0.080 
0.102 

3  38  30.80 
3  42  27.35 
3  46  23.91 

Sat. 

SUN. 

Mon. 

19 
20 
21 

3  46  38.24 
3  50  38.02 
3  54  38.32 

9.980 
10.002 
10.024 

19  55  18.1 

20  7  45.1 
20  19  51.5 

+31. .'iO 
30.70 
29.83 

3  42.22 
3  39.00 
3  35.25 

0.124 
0.146 
0.168 

3  50  20.46 
3  54  17.02  1 
3  58  13.57 

Tues. 
Wed. 
Thur. 

22 
23 
24 

3  58  39.14 

4  2  40.47 
4    6  42.30 

10.045 
10.066 
10.087 

20  31  37.0 
20  43     1.3 
20  54     4.3 

+28.95 
28.06 
27.17 

3  30.99 
3  26.22 
3  20.94 

0.189 
0.210 
0.231 

4     2  10.13 
4     6     6.68 
4  10     3.24 

1  Frid. 

Sat, 
SUN. 

25 
26 
27 

4  10  44.63 
4  14  47.45 
4  18  50.75 

10.108 
10.128 
10.148 

21     4  45.7 
21   15     5.3 
21  25     3.0 

+26.27 
25.36 
24.44 

3  15.16 
3     8.90 
3    2.16 

0.252 
0.272 
0.292 

4  13  59.79 
4  17  56.36 
4  21  52.91 

I  Mon. 
Tues. 
Wed. 

Thur. 

1 

28 
29 
30 
31 

4  22  54.52 
4  26  58.76 
4  31     3.45 
4  35     8  58 

10.167 
10.186 
J  0.204 
10.222 

21  34  38.4 
21  43  51.5 

21  52  42.1 

22  1     9.9 

+23.51 
22.57 
21.63 
20.68 

2  54.94 
2  47.26 
2  39.13 
2  30.56 

0.311 
0.330 
0.348 
0.366 

4  25  49.47 
4  29  46.02 
4  33  42.58 
4  37  89.13 

Frid. 

32 

4  39  14.13 

10.240 

N  22     9  14.8 

+19.72 

2  21.57 

0.384 

4  41  35.69 

Konu— The 
The 

Bomidiameter  for  mi 
•ign  +  prefixed  to  tl 
noreaalng. 

HUinOODO 

be  hourly 

• 

lay  be  aBBumed  the  same  a«  thi 
change  of  declination  indioatei 

at  for  apparent  z 
1  that  north  deolJ 

loon. 
Lnations 

Biff,  for  1  hour, 

-f-9«.8565. 
(Table  HI.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


a 
o 

« 

4» 


ee 


7 
8 
9 

10 
11 


13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 


32 


I 


ee 

o 
« 


ee 

Q 


1  122 

2  I  123 

3  124 

I 

4  i  125 

5  I  126 

6  I  127 


128 
129 
130 

131 
132 


12   133 


134 
135 
136 

137 
138 
139 

140 
141 
142 

143 
144 
145 


25  I  146 

I  26  I  147 

27  I  148 

!  28  '  149 

;  29  150 

,  30  151 

31  152 


153 


THE  SUN'S 


TRUE  LONGITUDE. 


II 


41  30  48.7 

42  28  57.0 

43  27  3.9 

44  25  .9.3 

45  23  13.4 

46  21  16.1 

47  19  17.4 

48  17  17.2 

49  15  15.7 


50 
51 
52 


13  12.7 

11  8.1 

9  2.0 


53  6  54.3 

54  4  45.0 

55  2  34.0 

56  0  21.4 

56  58  7.1 

57  55  51.2 

.58  53  33.7 

59  51  14.6 

60  48  53.9 

61  46  31.7 

62  44  8.2 

63  41  43.2 

64  39  16.9 

65  36  49.5 

66  34  21.0 

67  31  51.6 

68  29  21.2 

69  26  49.9 

70  24  17.9 

71  21  45.2 


k' 


30 

28 
27 

25 
23 
21 


47.7 

55.9 

2.7 

8.0 
11.9 
14.5 


19  15.7 
17  15.4 
15  13.7 

13  10.5 

11  5.8 

8  59.6 

6  51.8 
4  42.3 
2  31.2 

0  18.4 
58  4.0 
55  48.0 

53  30.3 
51  11.0 
48  50.2 

46  27.9 
44  4.1 
41  38.9 

39  12.5 
36  45.0 
34  16.4 

31  46.8 

29  16.2 

26  44.7 

24  12.6 

21  39.8 


Bifll  for 
1  Honr. 


45.38 
45.32 
45.26 

45.20 
45.14 
45.08 

45.02 
44.06 
44.00 

44.84 
44.78 
44.71 

44.65 
44.58 
44.51 

44.44 

44.37 
44.30 

44.23 
44.17 
44.11 

44.05 
43.99 
43.93 

43.88 
43.83 
43.79 

43.75 
43.71 
43.68 
43.65 

143.63 


LATITUDE. 


n 


-  0.02 
0.15 
0.28 

-  0.42 
0.54 
0.64 

-  0.72 
0.79 
0.81 

-  0.80 
0.76 
0.71 

-0.62 
0.51 
0.38 

-0.25 
-0.12 
-f-  0.01 

4-  0.12 
0.20 
0.27 

4-  0.31 
0.32 
0.29 

-f  0.23 

0.16 

4-  0.06 

-0.06 
0.19 
0.32 
0.45 

-  0.58 


Logarithm 

of  the 

Radius  Veotor 

of  the 

Earth. 


0.0035916 
0.0037008 
0.0038090 

0.0039161 
0.0040219 
0.0041262 

0.0042289 
0.0043299 
0.0044290 

0.0045262 
0.0046216 
0.0047151 

0.0048065 
0.0048960 
0.0049836 

0.0050694 
0.0051534 
0.0052357 

0.0053165 
0.0053960 
0.0054744 

0.0055514 
0.0056272 
0.0057020 

0.0057757 
0.0058484 
0.0059200 

0.0059904 
0.0060596 
0.0061275 
0.0061939 

0.0062587 


Diir.  for 
1  Honr. 


+45.7 
45.3 
44.8 


+44.3 
43.7 
43.1 

+42.4 
41.7 
40.9 

+40.1 
39.3 
38.5 

+37.7 
36.9 
36.1 

+35.4 
34.7 
34.0 

+33.4 
32.9 
32.3 

+31.8 
31.3 
30.9 

+30.5 
30.1 
29.6 

28.6 
8B.0 
97.3 

+26.6 


NoTE^^The  nmnbers  in  colanm  A  correapond  to  the  tme  equinox  of  the  date;  In  oolumn  A ,  to 
the  mean  eqainox  of  January  CO. 


Mean  Time 

of 

Sidereal  Noon. 


h      m       8 

21  17  7.73 
21  13  11.82 
21  9  15.92 

21  5  20.01 
21  1  24.10 
20  57  28.19 

20  53  32.28 
20  49  36.37 
20  45  40.46 

20  41  44.55 
20  37  48.64 
20  33  62.73 

20  29  56.82 
20  26  0.91 
20  22  5.00 

20  18  9.09 
20  14  13.18 
20  10  17.27 

20  6  21.36 
20  2  25.45 
19  58  29.54 

19  54  33.63 
19  50  37.72 
19  46  41.81 

19  42  45.90 
19  38  49.99 
19  34  54.08 

19  30  58.17 
19  27  2.26 
19  23  6.35 
19  19  10.44 

19  15  14.53 


Dilt  fior  1  Hour, 

— 9".8296. 
(Table  n.) 
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OBEENWIOH  HBAN  TIME. 

i 

THE  MOON'S 

• 

Day  of  the  Moi 

♦ 

SBlODIAliETBB. 

HOBIZONTAL 

.  PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Noon. 

Midnight. 

Noon. 

Bifr.  for 
1  Hour. 

Midnight. 

Difr.  for 
1  Hoor. 

Meridian  of 
Oreenwioh. 

Dift  for 
1  Hoar. 

Noon. 

1 

15  52!0 

15  44.3 

58'    7.0 

-8.36 

57'  38.'9 

n 

-8.31 

h      m 

17  39.1 

m 
8.83 

d 

20.1 

2 

15  36.9 

15  29.8 

57  11.7 

2.88 

56  45.7 

2.10 

18  31.1 

8.09 

21.1 

3 

15  23.2 

15  17.0 

56  21.3 

1.96 

55  58.6 

1.81 

19  19.7 

1.96 

22.1 

4 

15  11.3 

15    6.2 

55  37.8 

-1.65 

55  18.9 

-1.49 

20     5.4 

1.85 

23.1 

5 

15     1.6 

14  57.6 

55     2.1 

1.38 

54  47.3 

1.15 

20  48.9 

1.78 

24.1 

6 

14  54.1 

14  51.2 

54  34.5 

0.98 

54  23.7 

0.88 

21  31.1 

1.74 

25.1 

7 

14  48.7 

14  46.8 

54  14.8 

-0.67 

54    7.6 

-0.53 

2SJ  12.7 

1.73 

26.1 

8 

14  45.3 

14  44.2 

54    2.1 

0.39 

53  58.2 

0.86 

22  54.5 

1.75 

27.1 

9 

14  43.6 

14  43.4 

53  55.9 

-0.13 

53  55.0 

-0.01 

23  37.1 

1.80 

28.1 

10 

14  43.5 

14  44.0 

53  55.6 

+0.10 

53  57.5 

+0.81 

6 

29.1 

11 

14  44.9  1 

14  46.1 

54    0.7 

0.38 

54     5.2 

0.43 

0  21.1 

1.87 

0.4 

12 

14  47.7 

14  49.7 

54  11.1 

0.54 

54  18.3 

0.65 

1     6.7 

1.94 

1.4 

13 

14  52.0 

14  54.7 

54  26.8 

+0.77 

54  36.8 

+0.90 

1  54.2 

8.08 

2.4 

14 

14  57.9 

15     1.4 

54  48.3 

1.08 

55     1.2 

1.14 

2  43.3 

8.08 

3.4 

15 

15     5.3 

15     9.7 

55  15.6 

1.87 

55  31.7 

1.41 

3  33,7 

8.18 

4.4 

16 

15  14.5 

15  19.7 

55  49.4 

+1.54 

56     8.6 

+1.66 

4  24.7 

8.13 

5.4 

17 

15  25.4 

15  31.4 

56  29.3 

1.79 

56  51.5 

1.90 

5  15.9 

8.13 

6.4 

18 

15  37.8 

15  44.5 

57  15.0 

8.00 

57  39.5 

8.08 

6     6.9 

8.18 

7.4 

19 

15  51.4 

15  58.4 

58    4.8 

+8.13 

58  30.6 

+8.15 

6  57.7 

8.18 

8.4 

20 

16     5.4 

16  12.3 

58  56.4 

8.13 

59  21.6 

8.06 

7  48.6 

8.13 

9.4 

21 

16  18.9 

16  25.0 

59  45.8 

1.95 

60    8.3 

1.78 

8  40.2 

8.18 

10.4 

22 

16  30.5 

16  35.2 

60  28.5 

+1.56 

60  45.8 

+1.89 

9  33.2 

8.85 

11.4 

23 

16  38.9 

16  41.5 

60  59.4 

0.97 

61     8.9 

+0.61 

10  28.4 

8.35 

12.4 

24 

16  42.9 

•  16  43.0 

61  14.0 

+0.83 

61   14.3 

-0.18 

11  26.1 

8.46 

13.4 

25 

16  41.7 

16  39.2 

61    9.7 

-0.58 

61     0.4 

-0.96 

12  26.1 

8.54 

14.4 

26 

16  35.4 

16  30.6 

60  46.6 

1.38 

60  28.7 

1.63 

13  27.5 

8.56 

15.4 

27 

16  24.8 

16  18.2 

60    7.4 

1.90 

59  43.2 

8.11 

14  28.5 

8.61 

16.4 

28 

16  11.0 

16    3.4 

59  16.8 

-8.86 

58  48.9 

-8.36 

15  27.3 

8.37 

17.4 

29 

15  55.6 

15  47.7 

58  20.2 

8.40 

57  51.3 

8.39 

16  22.6 

8.88 

18.4 

30 

15  39.9 

15  32.4 

57  22.8 

8.33 

56  55.3 

8.84 

17  14.1 

8.06 

19.4 

31 

15  25.8 

15  18.6 

56  29.1 

8.18 

56     4.5 

1.97 

18     1.9 

1.93 

20.4 

32 

15  12.5 

15    6.9 

55  41.9 

-1.80 

55  21.4 

-1.61 

18  46.9 

1.88 

21.4 

•          • 

78 


MAY,   1888. 


V. 


GRBBiJWIOH  MBAJN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aocenaion. 

DifCfor 
1  Minute. 

DeolinatioD. 

Difffor 
1  Miniite. 

Hoar. 

Bight  AscensioD . 

Diff  for 
1  Minute. 

DecUoatioii. 

Difllfor 
1  Minute. 

• 

Tl 

JESD^ 

.Y  1. 

THUESDAY  8. 

b     m      B 

8 

O          /         tl 

II 

h     lu      s 

8 

C           /           ./ 

/| 

0 

19  39  36.59 

9.4119 

S.20  29  35.7 

9.788 

0 

21  29  19.72 

9.1571 

S.16  14  24.6 

7.459 

1 

19  42    1.16 

9.4070 

20  26  44.8 

9.909 

1 

21  31  28.99 

9.1519 

16    6  54.9 

7.539 

2 

19  44  25.43 

9.4091 

20  23  46.6 

3.099 

2 

21  3;^  37.95 

9.1468 

15  59  20.8 

7.604 

3 

19  46  49.41 

9.3D79 

20  20  41.3 

3.147 

3 

21  35  46.()0 

9.1417 

15  51  42.4 

7.675 

4 

19  49  13.09 

9.3999 

20  17  28.9 

3.965 

4 

21  37  54.95 

9.1366 

15  43  59.8 

7.744 

5 

19  51  36.47 

9.3871 

20  14    9.5 

3.381 

5 

21  40    2.99 

9.1314 

15  36  13.1 

7.819 

6 

19  53  59.54 

9.3890 

20  10  43.2 

3.487 

6 

21  42  10.72 

9.1963 

15  28  22.3 

7.880  1 

7 

19  56  22.31 

9.3769 

20    7    9.9 

3.619 

7 

21  44  18.15 

9.1913 

15  20  27.5 

7.947 

8 

19  58  44.77 

9.3717 

20    3  29.7 

3.796 

8 

21  46  25.28 

9.1163 

15  12  28.6 

8.014 

9 

20    1    6.92 

9.3660 

19  59  42.8 

3.839 

9 

21  48  32.11 

9.1114 

15    4  25.8 

8.079 

10 

20    3  28.76 

9.3614 

19  55  49.1 

3.951 

10 

21  50  38.65 

9.1065 

14  56  19.1 

8.143 

11 

20    5  50.29 

9.3S69 

19  51  48.7 

4.069 

11 

21  52  44.89 

9.1016 

14  48    8.6 

8.907 

12 

20    8  11.51 

9.3510 

19  47  41.7 

4.179 

12 

21  54  50.84 

9.0967 

14  39  54.3 

8.969 

13 

20  10  32.41 

9.3457 

19  43  28.1 

4.981 

13 

21  56  56.50 

9.0919 

14  31  36.3 

8.331 

14 

20  12  52.99 

9.3404 

19  39    8.0 

4.388 

14 

21  59     1.87 

9U)879 

14  23  14.6 

8.391 

15 

20  15  13.26 

9.3351 

19  34  41.5 

4.495 

15 

22     1     6.96 

9.0894 

14  14  49.4 

8.450 

16 

20  17  33.20 

9.3997 

19  30    8.6 

4.609 

16 

22    3  11.76 

9.0777 

14    6  20.6 

8.509 

17 

20  19  52.82 

9.3943 

19  25  29.3 

4.707 

17 

22    5  16.28 

9.0730 

13  57  48.3 

8.567  , 

18 

20  22  12.12 

9.3190 

19  20  43.8 

4.810 

18 

22    7  20.52 

9.0683 

13  49  12.6 

8.694 

19 

20  24  31.10 

9.3136 

19  15  52.  L 

4.913 

19 

22    9  24.48 

9.0637 

13  40  :33.5 

8.680 

20 

20  26  49.75 

9.3089 

19  10  54.2 

5.016 

20 

22  11  28.17 

9.0599 

13  31  51.0 

8.736  ' 

21 

20  29    8.08 

9.3097 

19    5  50.2 

5.117 

21 

22  13  31.59 

9.0547 

13  23    5.2 

8.790 

22 

20  31  26.08 

9.9979 

19    0  40.2 

5.917 

22 

22  15  34.74 

9.0509 

13  14  16.2 

8.843 

23 

20  33  43.75 
WEI 

9.9918 

3NESr 

S.  18  55  24.2 
)AY  2. 

5.315 

23 

22  17  37.62 
F 

9U>457 

KIDA^ 

S.  13    5  24.1 

)[  4. 

8.895 

0 

20  36    1.10 

9.9663 

S.18  50    2.4 

5.413 

0 

22  19  40.23 

9.0413 

S.12  56  28.8 

8^7 

1 

20  38  18.12 

9.9809 

18  44  34.7 

5.510 

1 

22  21  42.58 

9.0370 

12  47  30.4 

8.998 

2 

20  40  34.81 

9.9755 

18  39     1.2 

5.606 

2 

22  23  44.67 

9.0397 

12  38  29.0 

9.048 

3 

20  42  51.18 

9.9701 

18  33  22.0 

5.701 

3 

22  25  46.51 

9.0985 

12  29  24.7 

9.097 

4 

20  45    7.22 

9.9646 

18  27  37.1 

5.795 

4 

22  27  48.09 

9.0943 

12  20  17.4 

9.145 

5 

20  47  22.93 

9.9599 

18  21  46.6 

5.887 

5 

22  29  49.42 

9.0909 

12  11     7.3 

9.192 

6 

20  49  38.32 

9.9537 

18  15  50.6 

5.979 

6 

22  31  50.51 

9.0161 

12     1  54.4 

9.939 

7 

20  51  53.38 

9.9489 

18    9  49.1 

6.070 

7 

22  3:3  51.35 

9.0119 

1 1'  52  38.7 

9.99> 

8 

20  54    8.11 

9.9497 

18    3  42.2 

6.160 

8 

22  35  51.94 

9.0078 

11  43  20.2 

9.330 

9 

20  56  22.51 

9.9379 

17  57  29.9 

6J)49 

9 

22  37  52.29 

9.0038 

11  33  59.1 

9.374 

10 

20  58  36.58 

9.9318 

17  51  12.3 

6.337 

10 

22  39  52.40 

1.9999 

11  24  35.4 

9.417 

11 

21     0  50.33 

9.9964 

17  44  49.5 

6.493 

11 

22  4 1  52.28 

1.9961 

11   15    9.1 

9.460 

12 

21     3    3.75 

9.9910 

17  38  21.6 

6.508 

12 

22  43  51.93 

1.9999 

1 1     5  40.2 

9.509 

13 

21     5  lf;.85 

9.9156 

17  31  48.6 

6J»93 

13 

22  45  51.35 

J  •«fC5C7« 

10  56    8.9 

9.549 

14 

21     7  29.62 

9.9109 

17  25  10.5 

6.678 

14 

22  47  50.54 

1.9846 

10  46  a5.2 

9.583 

15 

21     9  42.07 

9.9U48 

17  18  27.3 

6.761 

15 

22  49  49.50 

1.9809 

10  36  59.1 

9.699 

16 

21    11  54.20 

9.1995 

17  11  39.2 

6.849 

16 

22  51  48.25 

1.9773 

10  27  20.6 

9.661 

17 

21   14     6.01 

9.1941 

17    4  46.3 

6.999 

17 

22  53  46.78 

1.9737 

10  17  39.8 

9.698 

18 

21   16  17.49 

9.1887 

16  57  48.6 

7.001 

18 

22  55  45.09 

1.9701 

10    7  56.8 

9.735 

19 

21   18  28.65 

9.1834 

\Cy  .50  46.2 

7.080 

19 

22  57  43.19 

1.9666 

9  58  11.6 

9.771 

20 

21  20  3f>.50 

9.17S2 

16  43  39.0 

7.158 

20 

22  59  41.08 

1.9631 

9  48  24.3 

9.i>06 

21 

21  22  50.03 

2.1799 

16  36  27.2 

7.935 

21 

2:3     1  38.76 

1.9597 

9  38  34.9 

9.841 

22 

21  25     0.24 

9.1676 

16  29  10.8 

7.311 

22 

2S    3  36.24 

1.9564 

9  28  43.4 

9.876 

23 

21  27  10.14 

9.1693 

16  21  49.9 

7.385 

23 

23    5  :W.52 

1.9531 

9  18  49.8 

9.900 

24 

21  2<J  19.72 

2.1571 

S.  16  M  24.6 

7.459 

24 

2^3    7  30.61 

1.9498 

S.  9    8  54.3  I 

9.941 
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1 
1 

1 

« 

GEBBMWICH  MBAIT  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

1 

Hour. 

i 

Right  ABcension. 

Difll  for 
IMiDote. 

Deolisatloii. 

Dlflf.  for 
1  Minute. 

Hoar. 

Right  AsceoftioD. 

Difll  for  ^ 
1  Minat«. 

Declination. 

Difll  for 
IHinnte. 

SA' 

rUKD. 

A.Y  5. 

MONDAY  7. 

1 

b     m      B 

B 

O          1         II 

II 

h     111      8 

■ 

O           '    .     >' 

/ 

'    0 

23    7  30.61 

1.9408 

S.  9    8  54.3 

9.941 

0 

0  38  19.16 

1.8537 

S.  0  47  45.1 

10.685 

1 

23    9  27.50 

1.9406 

8  58  56.9 

9.979 

1 

0  40  10.36 

1.8530 

0  37    4.0 

10.684 

2 

23  11  24.20 

1.9434 

8  48  57.6 

10.003 

2 

0  42     1.52 

1.8599 

0  26  23.0 

10.683   \ 

3 

23  13  20.71 

1.9403 

8  38  56.5 

10.033 

3 

0  43  52.63 

1.8515 

0  15  42.0 

10.683 

4 

23  15  17.04 

1.937S 

8  28  53.6 

10.063 

4 

0  45  43.70 

1.8509 

S.  0    5     1.2 

10.679 

5 

23  17  13.18 

1.9349 

8  18  49.0 

10.099 

5 

0  47  34.74 

1.8504 

N.  0    5  39.5 

10.670 

6 

23  19    9.14 

1.9313 

8    8  42.6 

10.191 

6 

0  49  25.75 

1.8499 

0  16  20.0 

10.673 

7 

23  21     4.93 

1.9984 

7  58  34.5 

10.147 

7 

0  51   16.73 

1.8495 

0  27    0.3 

10.669 

8 

23  23    0.55 

1.9955 

7  48  24.9 

10.173 

8 

0  53    7.()9 

1.8491 

0  37  40,3 

10.664 

9 

23  24  55.99 

1.9997 

7  38  13.7 

10.199 

9 

0  54  ri8.62 

1.8487 

0  48  20.0 

10.659 

10 

23  26  51.27 

1.9900 

7  28     1.0 

10.994 

10 

0  56  49.53 

1.8484 

0  58  59.4 

10.653 

n 

23  28  46.39 

1.9173 

7  17  46.8 

10.949 

11 

0  58  40.42 

1.8481 

1     9  38.4 

10.647 

12 

23  30  41.35 

1.9147 

7    7  31.1 

10.973 

12 

1     0  31.30 

1.8478 

1  20  17.0 

10.639 

13 

23  32  36.15 

1.9191 

6  57  14.0 

10.996 

13 

1     2  22.16 

1.8477 

1  30  55.1 

10.631 

14 

23  34  30.80 

1.9096 

6  46  55.6 

10.318 

14 

1     4  13.02 

1.8476 

1  41  32.7 

10.693 

15 

2:^  36  25.29 

1.9069 

6  36  35.9 

10.339 

15 

1     6    3.87 

1.8475 

1  52    9.9 

10.615 

16 

23  38  19.63 

1.9045 

6  26  14.9 

10.361 

16 

1    7  54.72 

1.8475 

2    2  46.5 

10.605 

17 

23  40  13.83 

1.9099 

6  15  52.6 

10.389 

17 

1    9  45.57 

1.8475 

2  13  22.5 

10.594 

18 

23  42    7.89 

1.8998 

6    5  29.1 

10.401 

18 

1  11  36.42 

1.8476 

2  23  57.8 

10.583 

19 

23  44    1.81 

1.8975 

5  55    4.5 

10.419 

19 

1  13  27.28 

1.8477 

2  34  32.5 

10.571 

20 

23  45  55..59 

1.8959 

5  44  38.8 

10.438 

20 

1  15  18.15 

1.8479 

2  45    6.4 

10.559 

21 

23  47  49.24 

1.8031 

5  34  12.0 

10.456 

21 

1  17    9.03 

1.8481 

2  55  39.6 

10.547   1 

22 

23  49  42.76 

1.8910 

5  23  44.1 

10.473 

22 

1  18  59.92 

1.8483 

3    6  12.0 

10.534  1 

23 

1 

1 

23  51  36.16 
SI 

1.8800 

JNDA 

S.  5  13  15.2 

s:  6. 

10.489 

23 

1  20  50.82 

1.8485 

rBSDA 

N.  3  16  43.6 
Y  K 

10.590  ! 

1 
1 

0 

23  53  2f).44 

1.8870 

S.  5    2  4.5.4 

10.504 

0 

1  22  41.74 

1.8489 

N.  3  27  14.4 

10.506 

1 

23  55  22.60 

1.8650 

4  52  14.7 

10  519 

1 

1  24  32.69 

1.8493 

3  37  44.3 

10.490 

2 

23  57  15.64 

1.8830 

4  41  43.1 

I0J)34 

2 

1  26  23.66 

1.8497 

3  48  13.2 

10.474 

3 

2:^  .59    8.56 

1.881 1 

4  31   10.0 

10.547 

3 

1  28  14.66 

1.8503 

3  58  41.2 

10.458 

4 

0     1     1.37 

1.8793 

4  20  37.4 

10.560 

4 

1  30    5.69 

1.8507 

4    9    8.2 

10.441 

5 

0    2  54.08 

1.8776 

4  10    3.4 

10.573 

5 

1  31  56.75 

1.8513 

4  19  34.1 

10.433 

6 

0     4  46.68 

1.8759 

3  59  28.7 

10..')84 

n 

1  .33  47.84 

1.8518 

4  29  58.9 

10.405 

7 

0    6  39.18 

1.8742 

3  48  53.3 

10.595 

7 

1  35  38.97 

1.8535 

4  40  22.7 

10.387 

8 

0    8  31.58 

1.8796 

3  38  17.3 

10.605 

8 

1  37  30.14 

1.6533 

4  50  45.3 

10.367 

9 

0  10  23.89 

1.8710 

3  27  40.7 

10.615 

9 

1  .39  21.36 

1.8540 

5     1     (J.7 

10.347 

10 

0  12  16.10 

I.8G95 

3  17    3.5 

10.634 

10 

1  41   UM 

1.8546 

5  11  26.9 

10.396 

11 

0  14    8.23 

1.8681 

3    6  25.8 

10.633 

11 

1  43    3.93 

1.8556 

5  21  45.8 

10.304 

12 

0  16    0.27 

1.8667 

1      2  55  47.6 

10.640 

12 

1  44  55.21) 

1.8564 

5  32    3.4 

10.389 

1 

13 

0  17  .52.23 

1.8653 

2  45    9.0 

10.647 

13 

1  46  46.70 

1.8573 

5  42  19,7 

10.360 

14 

0  19  44.11 

1.8640 

2  34  30.0 

10.654 

14 

1  48  38.17 

1.8583 

5  52  34.6 

10.937 

15 

1      0  21  35.91 

1.8697 

2  23  50.5 

10.661 

15 

1  50  29.70 

1.8593 

6    2  48.1 

10.913 

16 

;      0  23  27.6:3 

1.8615 

2  13  10.7 

10.666 

16 

1  52  21.21^ 

1.8603 

6  13    0.2 

10.180 

17 

0  25  19.29 

1.8604 

2    2  30.6 

10.670 

17 

1  54  12.94 

1.8614 

6  23  10.8 

10.163  : 

18 

0  27  10.88 

1.8593 

1  51  50.3 

10.673 

18 

1  .56    4.66 

1.8635 

6  a3  19.8 

10.137  ' 

M) 

0  2J>    2.40 

1.8589 

1  41     9.8 

10.677 

19 

1  57  56.44 

1.8636 

6  43  27.3 

10.111 

20 

0  30  53.86 

1.8573 

1  30  29.1 

10.680 

20 

1  59  48.29 

1.8648 

6  53  83.2 

10.064 

21 

0  32  45.27 

1.8563 

I  19  48.2 

10.669 

21 

2     1  40.22 

1.8661 

7    3  37.4 

10.0.')7 

22 

0  34  36.62 

1.8554 

1     9    7.2 

10.683 

22 

2    3  32.23 

1.8674 

7  13  40.0 

10.039 

23 

0  36  27.92 

1.8545 

0  58  26.2 

10.684 

23 

2    5  24.31 

1.8667 

7  23  40.9 

10.000 

24 

■      0  38  19.16 

1.8537 

S.  0  47  45.1 

10.685 

24 

2    7  16.47 

1.6700 

N.  7  33  40.0 

9.970  1 
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GREENWICH  MEAN  TIME. 

% 

THK  MOON»S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoensioD. 

] 

DifCfor 
1  Minute. 

BeoUnation. 

DifT.  for 
1  Minute. 

Hour. 

Right  Ascension. 

JMfL  for 
1  Minute 

Declination. 

Diffifor 
1  Minute. 

1 
( 

VVifil 

)NBSr 

>AY  9. 

FttlDAY 

11. 

h     ni       8 

a          1 

o        <       </ 

// 

b    m      8 

B             1 

0       /      It 

41 

0 

2    7  16.47 

1.8700  1 

N.  7  3:i  40.0 

9.970 

0 

3  39  13.97 

1.97S5 

N.14  46    5.9 

7.799 

1 

2    9    8.71 

1.8714 

7  43  37.3 

9.940 

1 

3  41   12.40 

1.9759 

14  53  52.0 

i.rxi 

2 

2  11     1.04 

1.87^ 

7  5:3  32.8 

9.910 

2 

3  43  11.00 

1.9780 

15     1  34.4 

7.&ib 

3 

2  12  5:3.46 

1.8743 

8    3  26.5 

9.878 

3 

3  45    9.76 

1.9807 

15    9  13.0 

7.619 

4 

2  14  45.96 

1.8758 

8  13  18.2 

9.846 

4 

3  47    8.68 

1.9834 

15  16  47.9 

7.549 

5 

2  16  38.55 

1.8773 

8  23    8.0 

9.813 

5 

3  49    7.77 

1.9869 

15  24  18.9 

7.485 

6 

2  18  31.24 

1.8789 

8  32  55.8 

9.780 

6 

3  51     7.03 

1.9891 

15  31  46.1 

7.491 

7 

2  20  24.02 

1.8805 

8  42  41.6 

9.746 

7 

3  53    6.46 

1.9919 

15  39    9.4 

7.3!i6 

8 

2  22  16.90 

1.8893 

8  52  25.3 

9.711 

8 

3  55    6.06 

1.9947 

15  46  28.8 

7.990 

9 

2  24    9,88 

1.8839 

9    2    6.9 

9.676 

9 

3  57    5.82 

1.9974 

15  5:3  44.2 

7.994 

10 

2  26    2.96 

1.8856 

9  11  46.4 

9.641 

10 

3  59    5.75 

9.0009 

16    0  55.6 

7.157 

U 

2  27  56.15 

1,8873 

9  21  23.8 

9.605 

11 

4     1     5.85 

9.0031 

16    8    .3.0 

7.089 

12 

2  2J)  49.44 

1.8891 

9  30  59.0 

9.567 

12 

4    3    6.13 

9.0061 

16  15    6.3 

7.091 

18 

2  31  42.84 

1.8909 

9  40  31.9 

9.599 

13 

4     5    6.58 

9.0089 

16  22    5.5 

6.959 

;   14 

2  33  36.35 

1.8998 

9  50    2.5 

9.491 

14 

4    7    7.20 

9.0117 

16  29    0.5 

6.889 

15 

2  35  29.98 

1.8947 

9  59  30.8 

9.459 

15 

4    0    7.99 

9.0146 

16  35  51.3 

6.819 

16 

2  37  23.72 

1.8966 

10    8  56.7 

9.419 

16 

4  11     8.95 

9.0175 

16  42  37.9 

6.741 

17 

2  39  17.57 

1.89&5 

10  18  20.2 

9.379 

17 

4  13  10.m» 

9.0904 

16  49  20.2 

6.669 

]8 

2  41   11.54 

1.9005 

10  27  41.3 

9.331 

18 

4  15  11.40 

9.0933 

16  .55  58.2 

6.597 

19 

2  43    5M 

1.9095 

10  36  59.9 

9.989 

19 

4  17  12.88 

9.0969 

(     17    2  31.9 

fLSiOb 

20 

2  44  59.84 

1.9046 

10  46  16.0 

9.946 

20 

4  19  14.54 

9.0991 

17    9     1.2 

6.451 

21 

2  46  54.18 

1.9067 

10  55  29.5 

9.903 

21 

4  21   16.37 

9.0319 

17  15  26.0 

6.376 

22 

2  48  48.64 

1.9088 

11     4  40.4 

9.160 

22 

4  23  18.37 

9.0348 

17  21  46.3 

6.»>I 

23 

2  50  43.23 
TRl 

1.9109 

JRSDI 

N.ll   13  48.7 
LY   10. 

9.117 

2:3 

4  25  20.55 

9.0377 

:URDA 

N.17  28    2.1 
lY   12. 

1        6.996 

0 

2  52  37.95 

1.9131 

N.ll  22  54.4 

9.079 

0 

4  27  22.90 

9.0407 

N.17  .34  13.4 

i        6.150 

1 

2  54  32.80 

1.9153 

11  31  57.4 

9.096 

1 

4  29  2.5.43 

9.0436 

,     17  40  20.1 

6.074 

1     2 

2  56  27.78 

1.9175 

1 1  40  57.6 

8.979 

2 

4  31  28.13 

9.0464 

17  46  22.2 

i        5.997 

,     3 

2  58  22.90 

1.9197 

11  49  54.9 

8.939 

3 

4  a3  31.00 

9.0493 

17  .52  19.7 

5.919 

1     4 

3    0  18.15 

1.9990 

1 1  58  49.4 

8.685 

4 

4  35  .34.04 

9.0599 

17  58  12.5 

5.frU 

5 

3    2  13.54 

1.9943 

12    7  41.1 

8.837 

5 

4  37  .37.26 

9.0551 

'     18    4     0.6 

5.762 

i     6 

3    4     9.07 

1.9967 

12  16  2i».9 

8.789 

6 

4  39  40.65 

9.0579 

18    9  4.3.9 

5.689 

7 

3    6    4.74 

1.9990 

12  25  15.8 

8.740 

7 

4  41  44.21 

9.0608 

18  15  22.4 

5.609 

,     8 

3    8    0.55 

1.9313 

12  a3  58.7 

8.689 

8 

4  43  47.95 

9.0637 

18  20  5(i.l 

5.531 

9 

3    9  56.50 

1.9337 

12  42  38.5 

8.637 

9 

4  45  51.86 

9.0666 

18  26  24.9 

.S.439 

10 

3  11  52.60 

1.9369 

12  51   15.2 

8.586 

10 

4  47  55.94 

9.0694 

18  31  48.8 

5.35« 

11 

3  13  48.85 

1.9387 

12  59  48.8 

8.534 

11 

4  50    0.19 

9.0793 

18  37    7.8 

5.976 

12 

3  15  45.24 

1.9411 

13    8  19.3 

6.489 

12 

4  52    4.62 

9.0759 

18  42  21.9 

5.199 

13 

3  17  41.78 

1.9436 

13  16  46.6 

8.439 

13 

4  54    9.22 

9.0780 

18  47  30.9 

5.108 

14 

3  19  38.47 

1.9469 

13  25  10.7 

8.375 

14 

4  56  13.98 

9.0808 

18  52  34.9 

5.0-24 

15 

1      3  21  35.32 

1.9487 

13  as  31.6 

8.390 

15 

4  58  18.91 

9.0636 

18  57  33.8 

4.939 

16 

3  23  32.32 

1.9519 

13  41  49.1 

8.964 

16 

5    0  24.01 

9.0863 

19    2  27.6 

4.853 

17 

3  25  29.47 

1.9538 

13  50    3.3 

8.908 

17 

5    2  29.27 

9.089] 

19    7  16.2 

4.768 

18 

3  27  26.78 

1.9565 

13  58  14.1 

&159 

18 

5    4  34.70 

9.0919 

19  11  59.7 

4.689 

19 

3  29  24.25 

1.9591 

14    6  21.5 

&oe4 

19 

5    6  40..30 

9.0947 

19  \6  38.0 

4.594 

20 

3  31  21.87 

IMlt 

14  14  25.4 

8.036 

20 

5    8  46.06 

9.0974 

19  21  11.0 

4.506 

21 

3  r«  19.65 

1.0644 

14  22  25.8 

7.977 

21 

5  10  51.99 

9.1001 

19  25  38.7 

4.417 

22 

3  35  17.59 

1.9671 

14  30  22.7 

7.919 

22 

5  12  58.08 

9.1096 

19  30     1.1 

4.399 

23 

3  37  15.70 

IJNKW 

14  38  16.1 

7.860 

23 

5  15    4.33 

9.1056 

19  34  18.2 

4.940 

24 

3  39  13.97 

1.9795 

N.14  46    5.9 

7.799 

24 

5  17  10.75 

9.1083 

N.19  38  29.9 

4.150 
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GREENWICH  MEAN  TIME. 


CHE  MOON'S  HIGH  r  ASOENSiON  AND  DECLINATION. 


Hoar. 


Bight  Ascension. 


DifLfor 
1  Minat€. 


Declination. 


Biff,  for 
I  Minute 


I 


SUNDAY  13. 


h     111       B 

0 

5  17  10.75 

1 

,      5  I!»  \7J^\ 

z 

5  Ul  44. Of) 

I) 

5  23  30.jr> 

4 

5  25  38.00 

5 

5  27  45.20 

6 

5  21)  52.5(j 

7 

5  3>    0.07 

8 

5  34     7.73 

y 

5  3(i  15.54 

10 

5  liS  2.3.50 

u 

5  40  31-<>l 

12 

5  42  31).8(i 

1.1 

5  44  48.25 

14 

5  4i}  .5<).7I) 

15 

5  49    .5.47 

U) 

5  51    14.  iO 

17 

5  5.3  2:^.24 

18 

5  .55  32.33 

19 

5  57  41.55 

'20 

5  .50  50.91 

•21 

0    2    0.40 

2-a 

«    4   10.01  ' 

23 

6    G  19.75; 

8 

3.1083 
S.I  100 
3.11.15 
3.116-2 
3.1188 
3.1313 
3.1330 
3.1364 
3.1380 
3.1314 
3.1330 
3.136:) 
3.1387 
3.141 1 
3.1435 
3.1438 
3.1481 
3.1503 
3.  J  536 
3.1548 
3. 1 57 1 
3.1503 
3.1613 
3.1634 


1 
5 

8 
12 
15 

18 


N.19  38 
19  42 
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GEEENWICH  MEAK  TIME. 

1 

1 
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GREENWICH  MEAN  TIME, 


THE  MOON^S  KIGllT  ASCENSION  AND  DECLINATION. 
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)NESD 

AY  30. 

FRIE 

>AY,  J 

u:ne  1. 

0 

21   12  30.17 

3.3641 

S.17  24  21.7 

7.041 

0  1    22  54  37.42 

3.0058 

s.io  28  las 

9.904 

I 

21   14  45,a3 

3.3580 

17  17  16.7 

7.126 

-  —  --     — 

— 

2 

3 

21    17     1.13 
21    19  16.07 

3.3530 
3.3459 

17  10    GA] 
17    2  51.5 

7.310 
7.393 

• 

4 

21  21   30.64 

2.3398 

16  55  31.5 

7.373 

5 

21  23  44.85 

2.3337 

16  48    6.7 

7.454 

PHASES 

OF  T 

HE  MOON. 

21  25  58.fJ9 
21  28  12.17 

3.3377 

16  40  37.0 
16  a3    2.6 

7.534 

7 

2.3317 

7.612 

8 

21  30  25.29 

3.3157 

16  25  23.6 

7.688 

d        h 

m 

9 

21  32  38.06 

3.2098 

16  17  40.0 

7.764 

(T   Last  Qimrtc 

r  .    .  W 

[ay      2     11 

47.1 

10 

21  {U  50.47 

3.3038 

16    9  51.9 

7.839 

^^                                                    ^ 

11 

21  37    2.52 

3.1979 

16     1  59.3 

7.913 

#  New  Moon. 

•        •        • 

.     10     13 

23.5 

12 

21  3i>  14.22 

2.1931 

15  54    2.3 

7.9M 

T)  First  Qiiiirti 

'I    «        •        • 

.     18     11 

5.2 

13 
14 

21  41  25.57 
21  43  34).57 

3.1863 
3.1803 

15  46     1.0 
15  37  55.5 

8.057 
P.  127 

0  Full  Moon  . 

•        •        • 

.    25      1 

40.1 

15 
16 

21  45  47.21 

21  47  57.50 

3.1744 
3.1687 

15  29  45.8 
15  21  32.0 

8.196 
8.264 

17 

21  .50    7.45 

3.1630 

15  13  14.2 

8.331 

d       h 

Id 

21  52  17.06 

3.1572 

15    4  52.3 

8.397 

<r  Apoj^i'c .  . 

.    .  M 

luy      9     12.9 

20 

21  54  26.32 
21   5<;  35.24 

3.1515 
2.1459 

14  5()  26.5 
14  47  56.!) 

8. 162 
8.5.»5 

a    IVrijj^eo  .     , 

t    •    • 

.    24      6.7 

21 

21   .58  43.83 

2.1403 

14  39  23.5 

8.5^7 

22 

22     0  52.08 

2.1347 

14  30  46.4 

8.649 

2:1 

22     3    0.00 

2.1«J92 

14  22     5.6 

8.710 

24 

22     5    7.59 

2.1337 

S.  14    13  21.2 

8.769 

- 

—              _           — ^_ 

K Z. 

~ 
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Xlll. 


GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

1 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

nih. 

P.L. 

of 

Diff. 

Vl^. 

P.  L 

of 
Diff. 

IXh. 

1 

P.  L. 
of 

Diff. 

C             /          /' 

O           /         " 

O           /         /' 

O          t        If 

1 

Spica 

W. 

J)0  5<)    0 

2507 

92  40    3 

2526 

94  20  40 

3544 

iH)    0  .52 

S5<n 

Jupiter 

W. 

49  i:^  41 

2453 

50  56    0 

2471 

52  37  54 

2488 

.54  1J»  24 

S506 

1 

Antaros 

w. 

4")  19  1)7 

2574 

46  59     8 

2587 

48  38  21 

2600 

.50  17  I'i 

2614 

1 

Fomalliaiii 

E. 

44     5  25 

3009 

42  35  24 

3064 

41     6  30 

3123 

S9  38  47 

3184 

a  P.jrasi 

i:. 

GO  l()  55 

2979 

58  46  16 

3016 

.57  16  23 

3054 

.55  47   17 

»».'• 

Venus 

E. 

89  VI    (> 

2694 

87  39  40 

2915 

86    7  40 

9934 

84  .3(i    4 

2954 

SUxN 

E. 

108  \6  17 

2817 

106  42  1! 

2836 

105    8  30 

S855 

103  35  14 

8874 

2 

Jupiter 

vv. 

6-2  40  54 

2590 

64  20    3 

2606 

65  58  50 

2623 

67  37  14 

9639 

Aiitares 

w. 

58  27    3 

2686 

60    4     2 

S701 

61  40  41 

2715 

(>3  17     1 

8730 

1 

ot  Pegasi 

K. 

48  34  47 

3329 

47  n    9 

3386 

45  48  36 

3445 

44  27  10 

3509 

Venus 

E. 

77    4   l(i 

305! 

75  35    6 

3069 

74     6  19 

.3068 

72  37  55 

.1106 

Sun 

E. 

95  54  55 

2967 

94  24     1 

2965 

92  53  30 

3004 

91  23  22 

9021 

1 
8 

Jupiter 

W. 

75  43  58 

2715 

77  20  18 

2729 

78  56  19 

2743 

80  32    2 

8756 

An  tares 

VV. 

71    l:j  54 

2^1 

72  48  21 

2814 

74  22  31 

2638 

75  56  23 

8841 

ot  AqnilsB 

VV. 

35  44  49 

5137 

3(J  40    6 

4962 

37  37  31 

4817 

38  3(J  53 

4691 

Venus 

E. 

(i5  21    19 

3193 

()3  55    2 

3210 

62  29    5 

3225 

61     3  26 

3242 

Sun 

E. 

83  58     0 

3105 

82  29  57 

3121 

81     2  13 

3137 

79  34  48 

3152 

1 
4 

Jupiter 

W. 

88  '>()  15 

28-31 

90    0  16 

28:« 

91  .34     2 

2844 

93    7  m 

9«M 

1 
1 

Antaros 

VV. 

83  41  33 

2903 

85  13  48 

2915 

86  45  48 

2927 

88  17  :« 

89?8 

1 

or  Aquiiee 

W. 

43  57    4 

4-243 

45     4  50 

4160 

46  13  35 

4125 

47  23  13 

4075 

1 

1 

Venus 

E. 

.53  ,59  45 

3316 

52  35  52 

3330 

51    12  15 

3343 

49  48  ,53 

3:«7 

1 

Sun 

E. 

72  22    9 

3293 

70  5()  27 

3236 

69  31     1 

3149 

68    5  50 

3861 

i    5 

a  Aqnilte 

W. 

53  22    4 

3892 

54  35  32 

3865 

55  49  27 

3841 

.57    3  47 

3S» 

Venus 

E. 

42  55  42 

3416 

41  33  44 

3438 

40  11  .59 

3439 

38  50  27 

3450 

Sun 

E. 

61     3  26 

3319 

59  39  36 

3330 

.58  15  59 

3339 

5(5  52  (« 

3350 

6 

ot  Aqiiilae 

W. 

63  20  21 

3739 

64  36  27 

3727 

65  52  45 

3716 

67    9  15 

3707 

Foin.'ilhant 

VV. 

29    6  24 

4179 

30  15  10 

4084 

31  25  27 

4002 

32  .37     5 

.1928 

» 

Venus 

E. 

32    5  40 

3i00 

30  45  16 

3509 

29  25    2 

3519 

28    4  59 

3530 

1 

Sun 

E. 

49  5^    7 

3394 

48  35  44 

3402 

47  13  30 

3409 

45  51  24 

3416 

7 

ot  Aqiiihe 

W. 

73  33  55 

3673 

74  51   11 

3668 

76    8  32 

3663 

77  25  58 

36Gn 

1 

1 

Foinalhniit 

W. 

38  50  54 

3fi79 

40    8    3 

3645 

41  25  49 

3614 

42  44     8 

3567 

Sun 

E. 

39    3     1 

3453 

37  41  41 

3460 

36  20  35 

3467 

34  59  34 

3473 

!  ® 

ot  Aqiiilne 

VV. 

83  53  52 

3650 

85  11  32 

3650 

86  29  12 

3650 

87  46  .52 

3650 

Fotiinlhaut 

W. 

49  22  17 

3465 

50  42  58 

3469 

.52    3  57 

3454 

5^3  25  12 

3442 

Sun 

E. 

28  16  27 

3512 

26  56  16 

3520 

25  36  14 

3530 

24   16  23 

3542 

\2 

Sun 

VV. 

16  17  44 

3567 

17  36  33 

3557 

18  55  54 

3532 

20  15  43 

3509 

Pollux 

E. 

44  58  59 

3114 

43  31     6 

3114 

42    3  14 

3116 

40  35  24 

3118 

Saturn 

E. 

53  24  27 

3060 

51  55  29 

3057 

.50  26  27 

3053 

48  57  20 

3048 

Rc^nihis 

E. 

80  21  33 

3036 

78  55    5 

3032 

77  25  32 

3028 

75  55  54 

3024 

\'A 

Sun 

VV. 

27     0    0 

3133 

28  21  39 

3421 

29  43  32 

3408 

31     5  39 

3397 

Pollux 

E. 

33  16  51 

3134 

31   49  23 

3140 

30  22    2 

3148 

28  54  51 

3158 

Saturn 

E. 

41  30  18 

3024 

40    0  35 

3019 

38  30  46 

3014 

37    0  .50 

3008 

Fiegulufi 

E. 

6S  26  20 

3000 

66  56    7 

2994 

65  25  47 

S980 

63  55  20 

«9e8 

xrv. 
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GKEENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


« 

r 

■Mi       • 

—  ^ 

Name  and  Direction    | 

of  Object. 

■4 

1 

Spica 

W. 

Jupiter     * 

\V. 

Aiitnres 

VV. 

Fomalliaut 

K. 

«  Pejrnsi 

r. . 

Venus 

K. 

Su.^ 

E. 

2 

Jupiter 

VV. 

Aiitiin's 

VV. 

a  Pegnsi 

E. 

Venus 

E. 

Sun 

E. 

3 

Jupiter 

VV. 

AntarcH 

VV. 

a  Aqiiilflb 

VV. 

Venus 

E. 

Suw 

E. 

4 

Jupitf.r 

VV. 

Aulan's 

VV. 

aAqiiiln? 

VV. 

Venus 

E. 

Sow 

i:. 

5 

a  Aqnilie 

w. 

Venus 

E. 

Sun 

E. 

C 

aAqiiiliP 

W. 

Fomalhniit 

VV. 

Venus 

E. 

Sun 

E. 

7 

aAqiiilcc 

W. 

Fomnlhaiit 

W. 

Su.x 

E. 

8 

«  Aqiiilae 

W. 

Fomiilhaiit 

VV. 

Sun 

E. 

12 

Sun 

VV. 

Pollux 

E. 

SATrRN 

E. 

R(>gll]ll8 

E. 

13 

Sun 

\V. 

Pollux 

E. 

Saturn 

E. 

Regiilus 

E. 

Midnight. 


51 

38 

54 

83 

J02 


97  40  .'•8 
5rt  0  09 
55  5> 
VI 
\S) 
4 
2 


1 
53 


09  15  10 
64  53  1 

43  ()  5() 
71  9  53 
89  53  35 

m    7  27 

77  2J)  58 
39  38  0 
59  38  () 

78  7  41 

94  40  50 
89  49  4 
48  33  39 
48  25  47 
m  40  53 

58  18  29 
37  29  7 
55  29  19 

68  ^5  55 
a3  49  5(J 
26  45  8 

44  29  26 

78  43  28 
44  2  57 
33  38  40 

89  4  32 
54  46  41 
22  56  45 


P.L. 

of 
Diff. 


S581 
35-23 
2638 
3*25.1 
3137 
2973 
2894 

2654 
2744 
a>78 
3124 
3039 

2770 
2854 
4579 
3257 
3167 

2666 
2949 
4030 

:xm 

3274 

3800 
3460 
3359 

3698 
3b65 
3540 
3424 

3657 
a'>62 
3480 

3651 
34.10 
3555 


21  35  57  3490 

39  7  3()  3119 

47  28  7  '  3043 

74  2(i  II  3030 

32  27  59  si'^o 

27  27  52  3171 

35  30  47  3001 

62  24  45  2977 


70 
(it) 
41 

69 

88 


52 
^'8 
47 
42 
24 


57 
42 

58 
13 
10 


83  42  34 
79  3  16 
-10  40  43 

58  13  4 
76  40  52 

9()  13  53 
91  1!0  21 
49  44  49 
47  2  55 
65  1()  II 

59  33  31 


3(J 
54 


7  58 
6  \i\ 


6!>  42  41 
35  3  51 


25 
43 


•)' 


28 
37 


80  I  I 
45  22  13 
32  17  54 

90  2*2  1 1 
56  8  21 
21  37  21 

2*2  5()  32 
37  39  50 

45  58  48 
72  56  23 


33  50  31 
tj;;  I  8 
31  0  36 
60  51  3 


2599 
2540 
2642 
3328 
3160 
2993 
2912 

2669 
2758 
3652 
3142 

3056 

2783 
2866 
4479 
3272 
3182 

2f76 
2959 
3989 
3.181 
3->86 

378-> 
3471 
3:)68 

3691 
3810 
3550 
3432 

3655 
3540 

3488 

3653 
3419 
3569 

3474 
3121 

3039 
3014 

.1:177 

am«6 

2)70 


xvmh 


100  58  5(i 
59  21  28 
7 
33 

;] 

4() 
52 


55  12 

35  23 
51  25 
80    3 

98 


5/ 


18 


72  30 
m    4    5 

40  30  20 
(J8  14  54 
86  55    6 

85  17  24 
80  36  18 

41  44  54 
56  48  20 
75  14  21 

97  4<i  43 
J)2  51  25 
50  5()  39 
45  40  17 
63  51  43 


60  48  52 
34  47  1 
52  43  23 


70  59  4 1 
36  18  43 
24  5  59 
41  45  57 

81  18  3(> 
46  4 1  53 
30  57  16 


91 


3!)  49 
30  19 
20  18  13 


57 


24  17  25 
36  12  () 
44  *2*)  24 
71  26  28 

35  13  II 
21  31  11 
32  30  18 
59  23  13 


2685 
2772 
3732 
3159 
3073 

2795 
2860 
4391 
3288 
3196 

28^6 
^i969 
3U53 
3393 
3297 

3767 
3480 

3:m 

3li84 
3761 
3561 
3439 

36.'i.1 
3520 
3496 

3654 
3408 
3587 

34.')9 
3124 
.1034 
3009 

3366 
3209 
3969 
2964 


102  37  2J) 

61  1  22 

56  49  45 
34  1  29 
49  59  26 
78  .33  49 
97  26  12 

74  7  18 
(i9  39    9 

39  14  7 
m  47  56 
85  26  23 

^(\  51  58 
82  9  3 
42  50  23 
55  23  54 
73  48    7 

99  19  20 
94  22  16 
52  9  5 
44  17  53 

62  27  28 

()2  4  29 
as  26  15 
51  20  40 

72  16  45 
37  34  26 
2*2  46  42 

40  24  25 

82  36  13 
48     1  55 

29  36  47 

92  57  25 
58  52  26 
18  59  24 

25  38  35 
34  44  26 
42  59  54 
69  56  27 

36  36  9 
23    8  45 

30  59  51 

57  52  15 


2630 
2573 
2673 
3502 
3276 
3033 
3949 

8700 
8-487 
3^0 
3177 
3089 

2808 
2891 
4313 
3302  , 
3809 

I 
3895  ; 
3979 
3930  ' 
3405  • 
3308  , 

I 
3753 

3490 

3386 

3678  . 
3718 
3561 
3446 

3651 
3503 
3504 

3657 
3400 
3609 

3446 
3129 
3030 
3005 

3356 
32,15 
2982 
3956 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

t 

1 

Day  of  the 
Month. 

Nameaiitl  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

nih. 

P.L. 

of 
Diff. 

Vlh. 

PL 

of 
Diff. 

IXh. 

P.L. 

of     ' 
Diff. 

e        /       •/ 

O           /          II 

0           1         II 

0       /      II 

14 

Sun 

W. 

37  59  10 

3345 

39  22  35 

3336 

40  46    5 

3325 

42    9  47 

3316 

Saturn 

E. 

29  29  1() 

2975 

27  5S  32 

2960 

26  27  40 

2962 

54  56  :39 

9d54 

Regulus 

E. 

50  21     9 

9950 

54  49  51 

2943 

53  18  30 

2936 

51  46  57 

2929 

15 

Sun 

VV. 

49  11   If) 

3*263 

50  36  1 1 

3252 

52     1   19 

3240 

53  26  41 

3*>28 

Regiiliis 

E. 

44     (J  4:i 

2887 

42  34     8 

2879 

41     1  22 

2869 

:39  28  24 

2659 

Mars 

E. 

88    3    4 

2862 

86  29  56 

2854 

84  56  38 

2845 

a3  2:3   9 

2836 

Spica 

E. 

98    0  45 

2916 

96  28  47 

2907 

94  56  37 

2898 

93  24  15 

2887 

16 

Sun 

W. 

60  3()  59 

3168 

62    3  46 

3156 

6:3  30  48 

3142 

64  58     7 

3129 

Re::  II  Ills 

E. 

31  40  25 

2810 

30    6  10 

2799 

28  31  41 

2768 

26  .56  58 

2778 

Mars 

E. 

75  32  41 

2768 

73  57  57 

2777 

72  22  59 

2766 

70  47  47 

27:^6 

Spicu 

E. 

85  39  10 

2^35 

84     5  28 

2^5 

82  \\\  :32 

2813 

80  57  21 

2801 

17 

Sun 

W. 

72  18  49 

3058 

73  47  50 

3043 

75  17    9 

3028 

76  Ai)  47 

3014 

1 

Mars 

E. 

()2  48    () 

2697 

61    11  22 

2685 

59  34  22 

2673 

57  57    6 

2660 

S[»ica 

E. 

73    2  33 

2741 

71  26  47 

2728 

69  50  44 

2715 

68  14  24 

2702 

18 

Su> 

W. 

84  19  45 

2933 

85  51  22 

2917 

87  2:3  19 

2901 

88  55  37 

2883 

1 

Pollux 

W. 

30  53  33 

2733 

32  2J)  29 

2706 

34     6     1 

2680 

:35  43    8 

2655 

Saturn 

VV. 

20  39  40 

2618 

22  18   10 

2604 

23  57     0 

2588 

25  :3()  12 

2572 

Mars 

E. 

49  46  24 

2594 

48    7  '^ 

2581 

46  28     1 

2567 

44  48  21 

2554 

S}  ica 

E. 

60    8  19 

2635 

58  30  1 1 

2621 

56  51  45 

2608 

55  13     1 

2594 

1 

Jupiter 

E. 

99  40  42 

2557 

98    0  48 

2542 

96  20  33 

2527 

94  39  57 

9!511 

19 

Sun 

VV. 

96  42  37 

2793 

98  17    8 

2780 

99  52    2 

2763 

101  27  19 

2744 

Pollux 

VV. 

43  56  45 

2543 

45  36  59 

2522 

47  17  41 

2502 

48  58  52 

8189 

1 

Saturn 

VV. 

33  57  41 

2492 

35  39    6 

2475 

37  20  55 

2458 

39    3    7 

9442 

Mars 

E. 

36  25  24 

2488 

34  43  54 

2475 

33    2    6 

2463 

31  20     1 

2452 

S|»ica 

E. 

46  54  43 

2528 

45  14    9 

2516 

43  33  18 

2504 

41  .52  11 

2493 

Jcpiter 

E. 

86  11  28 

2432 

84  28  39 

.  2416 

82  45  27 

2400 

81      1  .52 

2384 

An  tares 

E. 

92  48  33 

2515 

91     7  40 

2498 

89  26  24 

2482 

87  44  45 

2465 

20 

Sun 

VV. 

10!)  29  34 

2657 

111     7  11 

2640 

112  45  11 

2624 

114  2:3  34 

2607 

1 

Pollux 

VV. 

57  31  39 

2387 

59  15  32 

2368 

()0  59  52 

2350 

62  44  38 

2333 

1 

Saturn 

VV. 

47  39  58 

2359 

49  24  31 

2344 

51     9  27 

2327 

•  52  54  47 

S3II 

Refill  lis 

VV. 

21  20  30 

2348 

23    5  20 

2330 

24  50  36 

2312 

2(J  36  18 

2294 

Spica 

E. 

33  22  57 

2450 

31  40  33 

2445 

29  58    3 

2443 

28  15  30 

2445 

Jupiter 

E. 

72  18    8 

2-J03 

70  32  13 

2287 

m  45  55 

2272 

m  59  14 

2356 

1 

Aiiini-es 

E. 

79  10  50 

2386 

77  26  55 

2371 

75  42  38 

2355 

73  57  59 

2339 

21 

Sun 

VV. 

122  41   10 

2.526 

124  21  47 

2511 

126    2  45 

9496 

127  44     4 

2481 

Pollux 

VV. 

71  34  42 

2250 

73  21  55 

22.% 

75    9  31 

2219 

76  57  30 

9304 

Saturn 

VV, 

()1  47  18 

2233 

63  34  5() 

2218 

65  22  56 

2204 

67  n   18 

9189 

Kc^^iiliis 

VV. 

35  31     1 

2214 

37  19     8 

2198 

39    7  :38 

2183 

40  56  31 

9169 

Jupiter 

E. 

58    0    4 

2181 

56  11     8 

2167 

54  21  50 

2153 

52  32  1 1 

9139 

1 

Antares 

E. 

65    9  20 

2269 

6:3  22  35 

2257 

61  35  32 

2245 

59  48  11 

9233 

22 

Pollux 

VV. 

8()    2  43 

2137 

87  52  45 

2126 

89  43    4 

2115 

91  33  40 

2104 

Saturn 

VV. 

76  18  18 

2124 

78     8  40 

2113 

79  59  20 

2101 

81  50  17 

9091 

1 
1 

Rcgiilus 

W. 

50    6  11 

2103 

51  57     6 

2090 

53  48  20 

2079 

55  39  51 

2068 

Jupiter 

E. 

43  19    6 

2079 

41  27  35 

2070 

39  35  49 

2060 

• 

37  43  48 

9051 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

• 

1 

LUNAR  DISTANCES. 

« 

14 

Name  and  Direction 
of  Objoct. 

Mithnirlit. 

P.L 

Diff. 

3:h)6 

XVh. 

P.L. 

ot 

Diff. 

XVUIi*. 

46  22    3 

P.L 

»t 

Diff. 

1 

3284 

XXlb. 

P.L 

of     ; 
Diff 

3073 

Suw 

W. 

4:}  :«  40 

0           i         II 

44  57  45 

47  46  3:^ 

Saturn 

E. 

23  25  28 

2946 

21  54     8 

21^0 

20  22  38 

2930 

18  .50  .57 

3931 

Reguliis 

E. 

50  15  15 

39*21 

48  43  23 

2912 

47   11  20 

2905 

45  .3t)    7 

3896 

15 

8uw 

W. 

54  52  17 

3217 

5(>  18    () 

;«o5 

.57  41     9 

3193 

59  10  27 

3181 

Regiiliis 

E. 

37  55  13 

2850 

3<>  21  50 

2841 

34  48   15 

8831 

3.3  14  27 

3880   1 

Mars 

i: . 

81  49  28 

3827 

80  15  35 

2818 

78  41  .30 

3808 

77    7  12 

3798 

1 

1 

Spicu 

E. 

91  51  40 

8878 

90  18  53 

2867 

88  45  52 

3857 

87  12  38 

3846 

16 

Sun 

W. 

(M)  25  42 

3115 

()7  5.3  33 

3101 

(9  21  41 

3087 

70  ,50    6 

3073 

Regains 

E. 

25  22     1 

2767 

23  4{J  50 

2756 

22  II  24 

2745 

20  35  44 

8733 

Mars 

E. 

09  12  21 

274-1 

(>7  36  40 

2733 

6()    0  44 

3782 

64  24  a3 

9710 

Hpica 

E. 

79  22  55 

2789 

77  48  13 

2778 

76  13  16 

2766 

74  38    3 

3753 

17 

Sun 

W. 

78  If)  43 

2996 

79  46  58 

3982 

81  17  a3 

2965 

82  48  29 

8950 

Mars 

E. 

5(>  19  a3 

2647 

54  41  42 

3635 

5:3    3  34 

3621 

51  25    8 

3608 

Spicu 

E. 

m  37  47 

8689 

65    0  52 

2675 

63  23  39 

2663 

61  46    8 

3649 

J8 

Sun 

W. 

90  28  17 

8866 

92     1   19 

38-I9 

93  34  43 

3838 

95    8  29 

3815 

Pollux 

W. 

37  20  49 

2631 

38  59    2 

2608 

40  37  4() 

3586 

42  17    0 

8.'>64 

Saturn 

W. 

27  15  45 

2556 

28  55  40 

2540 

30  35  58 

3.i24 

32  16  .38 

2507 

Mars 

E. 

43    8  2.3 

2540 

41  28    6 

2527 

39  47  30 

2514 

38    6  36 

3501 

Spica 

E. 

5,3  33  58 

2581 

51  54  37 

2.'>67 

50  14  57 

2554 

48  34  59 

8541 

Jupiter 

E. 

92  58  59 

3496 

91   17  40 

2480 

89  35  .59 

2464 

87  53  55 

8448 

19 

Sun 

W. 

103    3    0 

2727 

104  .39    4 

2710 

106  15  31 

3699 

107  52  21 

8675   ' 

Pollux 

VV. 

50  40  31 

8462 

52  22  37 

3443 

.54     5  11 

3434 

55  48  12 

3405 

Saturn 

W. 

40  45  42 

2435 

42  28  41 

8409 

44   12    3 

33  J8 

45  55  49 

8376 

Mars 

E. 

29  37  40 

2441 

27  55     4 

3431 

26  12  14 

8424 

24  29  13 

3417 

Spicn 

E  . 

40  10  48 

2482 

38  29  10 

2472 

36  47  18 

2463 

35    5  13 

2455 

Jupiter 

E. 

79  17  54 

2368 

.    77  33  :i3 

2351 

75  48  48 

2335 

74    3  40 

3319 

All  tares 

E. 

86    2  44 

2450 

84  20  20 

2433 

82  37  33 

2417 

80  54  23 

8401 

20 

Sun 

W. 

116    2  2J 

2590 

117  41  29 

3574 

119  21     0 

2557 

121     0  54 

3541    ' 

Pollux 

W. 

()4  29  49 

2316 

m  15  25 

3299 

68     1  2(; 

2282 

69  47  52 

8266 

Saturn 

VV. 

54  40  31 

2294 

56  26  39 

2279 

.^8  13  10 

2264 

f)0    0    3 

3249 

Regi  litis 

VV. 

28  22  2() 

2277 

30    8  .59 

2261 

31  ,55  56 

2245 

33  43  17 

2229 

Spica 

E. 

2()  32  ,59 

2t.'>0 

24  50  36 

3461 

23    8  28 

8478 

21  26  44 

2504 

1  Jupiter     * 

E. 

(i5  12    9 

3240 

(i.3  24  4 1 

»225 

61  36  51 

3210 

,59  48  38 

2196 

1  AiitnreH 

1 

E. 

72  12  57 

2325 

70  27  34 

2311 

<)8  41  50 

3296 

m  55  45 

2283 

1 

21  t  Sow 

VV. 

12J)  25  44 

8467 

131     7  43 

3454 

1.32  50     1 

2142 

134  32  36 

3430 

Pollux 

W. 

78  45  51 

2190 

80  34  34 

3176 

82  23  37 

2163 

84  13    0 

3150 

Saturn 

W. 

69    0    2 

2176 

70  49    6 

8163 

72  38  30 

2149 

74  28  14 

2i:)6 

Regtilus 

W. 

42  45  4(> 

8155 

44  35  22 

3141 

46  25  18 

2128 

48  15  35 

2115 

Jupiter 

E. 

50  42  12 

2137 

48  51  54 

3114 

47     1    16 

2102 

45  .10  20 

2090 

AiiUircs 

E. 

58    0  32 

2222 

56  12  37 

3311 

54  24  2() 

3202 

52  36     1 

2193 

1 
2*2     Pollux 

W. 

93  24  33 

8094 

95  15  41 

3085 

97    7    3 

2076 

98  58  39 

8068 

,  Satur.'* 

W. 

83  41  30 

2081 

85  32  .58 

3073 

87  24  41 

2062 

89  16  39 

8053 

Reifiilus 

W. 

57  31  :iS 

8059 

59  23  41 

S049 

61   15  59 

2040 

6:3    8  31 

3032 

Jupiter 

E. 

35  51  33 

2043 

;J3  .59    6 

3036 

32    6  28 

8030 

30  13  41 

3026 

90 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


22 
23 


24 


25 


2(5 


27 


28 


21) 


30 


31 


vi  2  I    Name  and  DIreoUou 
®  «  of  Object. 


Antares  E . 

Regiiliis  W. 

Mars  W. 

Antilles  E . 

cr  Aquilae  E  . 

Regiihis  VV. 

Mars  W. 

Spica  W. 

aAquilte  E. 

Regiilus  W. 

Mars  W. 

Spica  VV. 

otAqiiihe  E, 

Fomalhaiit  E . 

Mars  W. 

Spica  VV. 

Jupiter  VV. 

romaliiiiut  E  . 

Mars  VV. 

Sl  ica  VV. 

Jupiter  VV. 

Am  n  res  VV. 

Fomalhaiit  E . 

Of  Pi^gasi  E  . 

Spica  VV. 

Jupiter  VV. 

Antares  VV. 

Fomalhniit  E . 

a  Pegasi  E  . 

Jupiter  W. 

Antares  W. 

a  Pegflhi  K  . 

crAriefis  E  . 

Sun  E  . 

Jupiter  VV. 

Antnres  VV. 

a  Aliens  E  . 

Sun  E  . 

Jupiter  W. 

Antares  VV. 

aAqiiiiie  VV. 

aArietis  E  . 

Sun  E. 


Noon. 


If 


50  47  23 

65  1  I(> 
21  44  51 
36  13  56 

84  52  51 

80  9  3 
3(5  40  36 
27  1  II 
71  44  22 

95  20  12 

51  44  45 
41  50  4 
58  54  41 
90  16  43 

66  43  12 
56  42  41 
17  57  48 
75  59  3r) 

81  25  29 
71  22  58 
32  44  20 
26  15  38 
62    4     4 

78  14  15 

85  41  a) 

47  13  23 

40  6  27 

48  46  4 
65    7  5»3 

61  16  40 
53  46  18 

52  45  20 
94  II     6 

126  38  19 

74  52  10 

()7    3  43 

81     9  20 

114     8  47 

88    0  58 

79  5()  48 

41  29  28 
68  35  32 

102    5  30 


PL 

of 

Diflf. 


9186 

2024 
2108 
2174 
9610 

1987 
2026 
2139 
2650 

1998 
2028 
9066 
2854 
22-^7 

2086 
2101 
2096 
2302 

2189 
9199 
9144 
9403 
9460 
9545 

2320 
2363 
9405 
9722 
2751 

2405 
2510 
3065 
2587 
2767 

2:>52 
2643 
2741 
2924 

2691 
9775 
4342 
2903 
3074 


IIP»- 


48  58  34 

m  54  13 
23  35  38 
34  24  50 
&3  14  10 

82  2  58 
38  ;w  30 
28  51  10 
70  6  3.3 

97  13  49 
53  37  36 
43  41  52 

57  21  23 

88  28  55 

68  34  33 

58  3:}  38 
19  48  53 
74  13  40 


63 
73 
34 
27 

60 


14 
II 
34 
59 
21 


76  34 


13 
37 
12 

8 
55 

4 


87  27  3 
49  0  17 

41  49  55 
47  9  54 
63  32  21 

63  0  8 
55  27  18 
51  16  27 
92  31  53 
125  3  8 

76  32  1 1 

68  41  40 

79  33  34 

J 12  3()  59 

89  37  50 
81  31  48 

42  35  42 
67  3  17 

100  36  49 


P.  L. 

of 
Diff. 


9178 

2017 
2090 
2182 
2607 

1966 
9092 
9120 
2663 

2003 
2032 
2068 
2&96 
2232 

2096 
9110 
9093 
2317 

2204 
9206 
2157 
2391 
2486 
2566 

9338 
92m 
9415 
9766 

9784 

9424 
2525 
3114 
2605 
2787 

2570 
2660 
2761 
9943 

9707 
9799 
4269 
2924 
3091 


Vlh. 


47 


II 


9  34 


68  47  21 
25  2(5  5.3 
32  35  5(1 
81  35  25 

8:3  5(5  55 
40  26  30 
30  41  38 
6S  29  4 

99  7  19 
55  30  21 
45  33  40 
55  48  .59 
86  41  15 

70  25  38 

60  24  22 
21  40  3 
72  28  6 

85  2  31 
74  .59  55 
36  '^3  44 
2<)  42  56 
58  40  22 
74  54  22 

89  12  7 
.50  46  4(5 
43  33  9 
45  34  42 

61  57  32 

64  43  9 
57  7  56 
49  48  35 

90  5:3  5 
123  28  23 

78  11  47 

70  19  14 

77  58  15 

111  5  35 

91  14  20 
a3  6  26 
43  43  10 

65  31  29 
99  8  28 


P  L. 

of 

Diflr. 


9173 

2010 
9075 
9194 
2607 

1985 
9020 
9105 
9681 

9009 
9037 
9070 
9942 
9238 

9108 
9190 
9094 
9334 

9920 
9291 
9170 
9384 
9514 
9588 

9356 
9997 
9425 
9813 
2818 

9442 
2542 
3168 
9624 
9807 

9588 
2676 
2781 
2963 

2724 

9808 
4191 
9945 
3108 


IX>' 


O  I         It 

45  20  26 


70  40  39 
27  18  31 

30  47  19 
79  56  40 

85  50  53 
42  19  a3 
32  32  29 
66  51  58 

101  0  40 

57  22  58 
47  25  26 
54  17  34 
84  53  44 

72  16  25 
62  14  51 
23  31  11 

70  42  fky 

86  50  31 
76  47  51 
38  12  56 

31  26  54 
56  59  28 

73  15  11 

90  56  45 
52  32  50 
45  16  8 
44  0  31 
60  23  27 

66  25  44 

58  48  11 
ft  21  47 
89  14  42 

121  54     4 

79  50  58 

7 1  56  2() 
76  2:3  22 

109  34  36 

92  50  28 
84  40  44 
44  51  45 
64  0  7 
97  40  28 


P.L. 

of 

Diir. 


9160 

9005 
9062 
9910 
9600 

1986 
2019 
9093 
9701 

9015 
9043 
9072 
S995 

9946 

9120 
9130 
9008 
9351 

9937 
9937 
9184 
9381 
9544 
9619 

9374 
9315 
9436 


9853 

9460 
9560 
3994 
9643 


9606 
9693 
9801 

9981 

9TJ9 
9824 
4198 


3195 


XVIIL 
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GREENWICH  MEAN  TIME. 


LUNAK  DISTANCES. 


0 

5-- 

P.L. 

ay  of 
Mont) 

Nanieand  DireoUon 
of  Object. 

Midnight. 

of 
Diff. 

P 

22 

Antares 

E. 

«3              1          ft 

3166 

23 

Regiiliis 

W. 

72  lU    (J 

SUOO 

Mars 

W. 

29  10  21) 

205Q 

Antareb 

E. 

•;;'8  59    (J 

S331 

aAqiiilas 

E. 

78  17  57 

26ia 

24 

Regulua 

W. 

87  4i  50 

i9d6 

Maes 

W. 

44   12  ;)8 

S019 

Spica 

W. 

34  23  :ii) 

2084 

a  Aquilae 

E. 

05  15  IJ) 

8795 

25 

Reguliis 

\V. 

102  53  51 

soda 

Mars 

W. 

59  15  25 

3050 

Spica 

W. 

4J)   17     8 

9076 

ex  Aqnilce 

E. 

52  47  15 

3053 

Fomalhniit 

E. 

83     H  25 

S3S5 

2C 

Mars 

W. 

74     6  54 

9133 

Spica 

W. 

64     5    4 

9I4i 

J  irpiTER 

W. 

25  22  13 

2105 

Fomalhaiit 

E. 

(;8  58  11 

2370 

27 

Mars 

VV. 

88  38    4 

2253 

8pica 

VV. 

78  35  23 

2253 

Jupiter 

w. 

40     1  47 

2199 

Anures 

w. 

33  10  56 

2381 

Fomalhaiit 

E. 

55  19  16 

2575 

a  Pcgnsi 

E. 

71  30  32 

2637 

28 

Spica 

W. 

92  40  57 

9393 

Jupiter 

W. 

54  18  28 

2332 

A  III  ares 

VV. 

46  58  49 

2450 

Fomalhaut 

E. 

42  27  25 

2918 

a  Pegnsi 

E. 

58  50    8 

2891 

29 

Jupiter 

W. 

68    7  53 

2479 

Antares 

W. 

60  28    3 

2574 

a  Pecrasi 
a  Arietis 

E. 

46  56    6 

3285 

E. 

87  36  45 

2862 

Sun 

E. 

120  20  10 

9845 

:iO 

Jupiter 

W. 

81  29  45 

9694 

Aiitares 

VV. 

73  as  15 

9710 

a  Arietis 

E. 

74  48  55 

2891 

Suw 

E. 

108    4     0 

3001 

:ll 

Jupiter 

W. 

94  26  16 

9754 

Antares 

VV. 

86  14  41 

2839  : 

ncAquilee 

VV. 

46     1  20 

4079 

a  Arietis 

E. 

62  29  12 

2987 

Sun 

E. 

96  12  49 

3142 

1 

XVh. 


41  41  52 

74  27  41 
31  2  43 
27  II  25 

7i)  39  19 

89  38  4() 
46  5  43 
iMi  15  3 
03  39  12 


104 
61 
51 
51 
81 


46 

7 

8 

18 

19 


51 
41 
44 
8 
19 


75  57  3 
65  55  1 
27  13  5 
67  13  53 

90  25  12 
80  22  31 
41  50  16 
31  54  58 
53  39  47 
69  58  27 

94  24  42 

56  3  40 
48  41  12 
40  55  *^J 

57  17  38 

69  49  36 
62  7  33 
45  31  37 
85  59  14 
118  46  41 

83  8  8 

75  9  41 

73  14  55 

106  a3  48 

96  1  44 

87  48  18 
47  11  49 
60  58  43 
94  45  30 


P.L. 

of 

XVlIIi'. 

Piff. 

2165 

39  52  31 

1995 

76  21  23 

S043 

32  55   10 

9260 

25  24  20 

9618 

75     0  48 

1988 

91  32  39 

9019 

47  58  47 

9077 

3b    ()  37 

9751 

62    3  40 

2030 

10(>  :n)  3!) 

2058 

02  59  45 

9081 

53     0   13 

3118 

49  50  20 

9264 

79  32  27 

9145 

77  46  53 

9153 

67  44  40 

9113 

29    3  45 

9391 

65  30    5 

9271 

92  11  54 

2969 

82    9  m 

2214 

43  38  22 

2384 

36  38  56 

2608 

52     1     3 

2663 

68  20  58 

2412 

96    8    0 

2350 

57  48  2(i 

2465 

50  23  15 

2977 

39  24  47 

2931 

55  45  58 

2497 

71  30  53 

2591 

(>3  46  40 

3:«o 

44     8  23 

2682 

84  22  10 

2866 

117  13  38 

2640 

84  46    8 

2727 

70  45  45 

2842 

71  41  21 

3019 

105    3  59 

2769 

97  36  52 

2854 

89  21  30 

4002 

48  23    7 

3008 

59  28  40 

3158 

93  18  31 

P.L. 

of 

Diff. 


9165 

1991 
9035 
2296 
2626 

1991 
2021 
2073 
2782 

2039 
2066 
2087 
3188 
2276 

2159 
2166 
2122 
2419 

92<s9 
2285 
2230 
2389 
2644 
2691 

2431 
9368 
2480 
3049 
2973 

2516 
2609 
3420 
2701 
2885 

2658 
2744 
2862 
3038 

2785 
2869 
3977 
3030 
3174 


XXP». 


o 

38 


/' 


3  11 


78  15  J 1 
34  47  49 
23  38  20 
73  22  28 

93  26  28 

49  51  48 

39  58  18 
60  28  46 

108  32  13 
04  51  36 
54  51  32 
48  23  57 
77  45  52 

79  36  22 
69  a3  59 
30  54  11 
63  46  48 

93  58  10 
a3  55  37 
45  26  5 
38  22  47 

50  23  8 
66  44  6 

97  50  51 
59  32  46 
52  4  57 
37  55  20 
54  15  11 

73  II  44 
65  25  23 
42  46  2<) 
82  45  ,32 
115  41  0 


P.L. 

of 

Diff. 


9169 

1989 
9030 
3344 
2636 

1994 
9024 
2070 
2816 

2048 
9076 
2094 
3268 
2989 

9174 
9179 
9133 
9436 

9307 
9309 
9947 
9396 
9689 
9790 

9449 
9387  i 
9494 
3119  I 
30:8  ' 

r 

9534 
9696  ! 
3496  I 
9721  , 
9905 


m  23  44  9675 

78  21  27  ;  9760 

70  8  13  9883 

103  34  33  30.'i6 

9i)  11  40  9800 

90  54  35  '  988:] 
49  35  9  .  3939 
57  59    4  3059 

91  51  51  3190 
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AT  GREENWICH  APPARENT  NOON. 


9 

9 

o 

eS 
P 


Frid. 
Sat. 

SUN. 


Mon. 

Tues. 

Wed. 

Tliiir. 
Frid. 

Sat. 

1 

I  SUN. 
I  Mon. 
Tues. 

Wed. 

I  Thur. 

Frid. 

I  Sat. 
'  SUN 
I  Mon. 

Tues. 

Wed. 

,  Thur. 

,  Frid. 
!  Sat. 
SUN 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 


a 
o 

9 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
II 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


I)       in       8 

4  39  13.73 
4  43  19.71 
4  47  26.09 

4  51  32.86 
4  55  39.97 

4  59  47.42 

5  3  55.17 
5  8  3.22 
5  12  11.53 

5  16  20.08 
5  20  28.84 
5  24  37.78 

5  28  46.88 
5  32  56.12 
5  37  5.46 

5  41  14.89 
5  45  24.38 
5  49  33.91 

5  53  43.44 

5  57  52  97 

6  2     2.47 

6  6  11.92 
6  10  21.30 
6  14  30.58 

6  18  39.74 
6  22  48.79 
6  26  57.71 

6  31  6.47 
6  35  15.03 
6  39  23.39 

6  43  31.51 


Diff.  for 
I  Hour. 


0.21 1 
0.258 
0.274 

0.289 
0.303 
0.3 1 C 

0.329 
0.340 
0.351 

0.360 
0.369 
0.376 

0.382 
0.387 
0.391 

0.394 
0.396 
0.397 

0.396 
0.395 
0.393 

0.391 
0.388 
0.384 

0.379 
0..373 
0.367 

0.3C0 
0.353 
0.344 

0.333 


Apparent 
Declination. 


N.22  9  14.0 

22  16  55.9 

22  24  14.5 

22  31  9.7 

22  37  41.3 

22  43  49.2 

22  49  3*3  2 

22  54  53.2 

22  59  49.1 

23  4  20.8 
23  8  28.1 
23  12  109 

23  15  29.2 

23  18  22.8 

23  20  51.8 

23  22  56.1 

23  24  35.5 

23  25  50.2 

23  26  40.1 

23  27  5.2 

23  27  5.4 

23  26  40.8 

23  25  51.3 

23  24  37.1 

23  22  58.2 

23  20  54.7 

23  18  26.6 

23  15  33.9 

23  12  16.7 

23  8  35.2 

N.23  4  29.4 


DIff.  for 
1  Hoar. 


+  19.72 
18.75 
17.78 

+  16.80 
15.82 
14.83 

+  13.83 
12.83 
11.82 

+  10.81 
9.79 
8.77 

+  7.75 
6.72 
5.69 

+  4.60 
3.63 
2.60 

+  1.56 
+  0.52 

-  0.52 

-  1.55 
2.58 
3.61 

-  4.63 
5.66 
6.68 

-  7.70 
8.72 
9.73 

-10.74 


Semi- 
diameter. 


5  48.24 
5  48.10 
5  47.97 


5  47.84 
5  47.72 
5  47.60 

5  47.49 
5  47.38 
5  47.27 

5  47.17 
5  47.08 
5  46.99 

5  46.90 
5  46.82 
5  46.75 

5  46.68 
5  46.62 
5  46.56 

5  46.51 
5  46.46 
5  46.41 

5  46.36 
5  46.32 
5  46.28 

5  46.25 
5  46.22 
5  46.19 

5  46.17 
5  46.15 
5  46.13 


15  46.12 


Sidereal 

Time  of 

Somi- 

iliametei 

Passing 

Meridian. 


68.45 
68.50 
68.55 


68.60 
68.65 
68.69 

68.73 
68.77 
68.80 

68.83 
68.86 
68.89 

68.91 
68.93 
68.94 

68,96 
68.97 
68.97 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.93 
68.91 

68.88 

68.86 
68.83 
68.80 

68.76 


Equation  of 

Time, 

to  bo 
Subtract  e<l 

from 


Added  to 

AppartfUl 

Time. 


1U  H 

2  21.58 

2  12.18 
2     2.38 

1  52.20 

1  41.67 

1  30.80 

1  19.63 
I     8.18 

0  56.46 

0  44.51 

0  32.35 

0  19.99 

0     7.47 


0  5.17 

0  17.91 

0  30.75 

0  43.65 

0  56.58 

1  9.52 
1  22.45 
1  35.36 

1  48  22 

2  1.00 
2  13.68 

2  26.27 

2  38.74 

2  51.06 

3  3.22 
3  15.20 
3  26.96 

3  38.49 


DifT.  foi 
1  llonr. 


0.3H4 
0.401 
0.417 

0.432 
0.446 
0.459 

0.472 
0.4S3 
0.494 

0.r>03 
0.512 
0.519 

0.525 
0.530 
0.534 

0..5:I7 
0.539 
0.540 

0..540 
0.539 
0.537 

0..'>34 
0.531 
0.527 

0.522 
0  516 
0.510 

0.503 
0.496 
0.487 

0.476 


NOTB.— The  mean  tin'o  of  aemidiumetor  passing  may  be  found  by  subtractinfi;  0».19  from  the  sidereal  iiine. 

The  sign  -f  protix(Ml  to  the  hourly  chan*:o  of  declination  indicates  that  north  declinations  are  increasing ; 
the   sign  —  indicates  that  nortli  declinations  are  decreasing. 
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0 

^ 

o 

o 

o 

ja 

JS 

«> 

«a 

^ 

«M 

o 

o 

>» 

>» 

(S 

a 

Q 

P 

Fria. 
Sat. 

Mon. 

Tiies. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN, 
Mon. 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 


Tiies.  '  12 

Wed.     13 
Thur.    14 


Frid. 

Sat. 

SUN. 

Mon. 

1  lies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 


15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  AsoeDAion. 


h      m       H 

4  39  14.13 
4  43  20.09 
4  47  26.41 

4  51  33.18 
4  55  40.26 

4  59  47.68 

5  3  55.40 
5  8  3.42 
5  12  11.70 

5  16  20.21 
5  20  28.93 
5  24  37.84 

5  28  46.91 
5  32  56.11 
5  37  5.41 

5  41  14.80 
5  45  24.25 
5  49  33.74 

5  53  43.24 

5  57  52.73 

6  2  2.19 

6  6  11.61 
6  10  20.95 
6  14  30.19 

6  18  39.32 
6  22  48.34 
6  26  57.22 

6  31  5.94 
6  35  14.47 
6  39  22.79 

6  43  30.88 


Diff.  for 
1  Hour. 


B 

0.240 
0.*<i57 
0.273 

0.288 
0.302 
0.315 

0.328 
0.339 
0.350 

0.359 
0.368 
0.375 

0.381 
0.380 
0.390 

0.393 
0.395 
0.396 

0.396 
0.395 
0.393 

0  390 
0.387 
0.383 

0..378 
0.372 
0.366 

0.359 
0.352 
0.343 

10.332 


Apparent 
Deolinntion. 


// 


N.22  9  14.8 
22  16  56.6 
22  24  15.1 

22  31  10.2 
22  37  41.8 
22  43  49.6 


I 


Diff.  for 
1  Hour. 


+  !9.r2 
18.75 
17.78 

+  16.80 
15.82 
14.83 


22  49  33.5  +13.83 
22  54  53.5  12.83 
22  59  49.3      11.82 


23  4  20.9 
23  8  28.2 
23   12  11.0 

23  15  29.2 
23  18  22.8 
23  20  51.8 

23  22  56.1 
23  24  35.5 
23  25  50  2 


+  10.81 
9.79 
8.77 

+  7.75 
6.72 
5.69 

+  4.66 
3.63 
2.60 


23  26  40.1  +  1.56 
23  27  5.2  '  +  0.52 
23  27     5.4    -  0.52 


23  26  40  8 
23  25  51.4 
23  24  37.2 

23  22  58.3 
23  20  54.9 
23  18  26.9 

23  15  34.3 
23  12  17.2 
23     8  35.8 


-  1.55 
2.58 
3.61 


-  4.63 
5.66 
6.68 

-  7.70 
8.72 
9.73 


N.23     4  30.1    -10.74 


Equ.atiOD  of 

Tira«, 

to  bo 

Afliled  to 


Sabtnictc<l 

from 
Mem  Time. 


m        s 

2  21.57 

2  12.17 

2  2.37 

1  52.19 

1  41.66 

1  30.79 

I  19.62 

1  8.17 

0  56.45 


Diff.  for 
1  Hour. 


8 

0.384 
0.401 
0.417 

0.432 
0.446 
0.459 

0.472 
0.483 
0.494 


0  41.50       0.503 
0  32.34      0.512 


0  19.98 


0  17.91 

0  30.75 

0  43.64 

0  56.57 

1  951 

1  22.44, 

I  35.35  I 

1  48.21 

2  0.99 
2  13.67 

2  26.25 

2  38.72 

2  51.04 

3  3.20 
3  15.17 
3  26.93 

3  38.46 


0.519 


0_7.47 

0     5ri7      0..530 


0.525 


0.534 

0.537 
0..539 
0.540 

0.540 
0.539 
0.537 

0.534 
0.531 
0..527 

0.522 
0.516 
0.510 

0.503 
0.496 
0.487 

0.476 


N'oTR. — The  aeniidUiraeter  for  mean  noon  may  bo  nssumod  tho  name  as  that  for  apparent  noon. 

The  si^  +  prefixed  to  tho  hourly  change  »f  declination  indirateH  that  north  doflinations 
are  incrca«ting;  the  sign  ~  indicat4>a  that  north  declinations  arc  decrenain;;. 


Sidereal 

Time, 

or 

Right  Aacension 

of 

Mean  Sun. 


h      ni       8 

4  41  35.69 
4  45  32.25 
4  49  28.81 

4  53  25.36 

4  57  21.92 

5  1  18.47 


5 
5 
5 


5 


5  15.03 

9  11.59 

13  8.15 


17  4.71 
5  21  1.27 
5  24  57.82 

5  28  54.38 
5  32  50.94 
5  36  47.50 

5  40  44.05 
5  44  40.61 
5  48  37.17 

5  52  33.73 

5  56  30.28 

6  0  26.84 

6  4  23.40 
6  8  19.96 
6  12  16.51 

6  16  13.07 
6  20  9.62 
6  24  6.18 

6  28  2.74 
6  31  59.30 
6  35  55.86 

6  39  52.42 


I 


Diff.  for  1  Hour, 
+  9«.e5(i5. 
(Table  HI.)         , 
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a 

c 


9 

.a 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
1*2 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


s 


153 
154 
155 

156 
157 
158 

159 
160 
161 

162 
163 
161 

165 
166 
167 

168 
169 
170 

171 
172 
173 

174 
175 
176 

177 

178 
179 

180 

18i 
182 

183 


THE  SUN^S 


TUDE  LONGITUDE. 


II 


71  21  45.2 

72  19  11.8 

73  16  37.7 


74  14     3.0 

75  11  27.6 

76  8  51.6 

77  6   14,9 

78  3  o7.5 

79  0  59.4 

79  58  20.6 

80  55  41.0 

81  53     0.0 

8i  50  19.4 

83  47  37.4 

84  44  51.6 

85  42   10  9 

86  39  26.4 

87  36  41.2 

88  33  55.3 

89  31     8.8 

90  28  21.6 

91  25  33  9 

92  22  45.8 

93  19  57  4 


94 
95 
96 


17  8.7 
14  19.9 
11  31.0 


97  8  42.1 

98  5  53.3 

99  3  47 

100  0  16.3 


I' 


21  39.8 
19  6.2 
16  31.9 

13  57,0 
11  21.5 

8  45.4 

6  8.5 
3  30.9 
0  52.6 

58  13.7 
55  34.0 
52  53.4 

50  12.0 
47  29.8 
44  46.8 

42  3.0 
39  18.3 
36  32.9 

33  46.9 
31  0.2 
28  12.9 

25  25.0 

22  36.7 
19  48.1 

16  59.3 

14  10.3 
11  21.2 

8  32.1 
5  43.1 
2  54.4 

0     5.9 


Diff.  for 
1  Hoar. 


LA.T1TUDK. 


43.63 
43.60 
43.57 

43.54 
4.3.51 
43.48 

43.46 
43.43 
43.40 

43.37 
43.33 
43.30 

43.'27 
43.*24 
4:\.W 

4.3.17 
43.13 
43.10 

43.07 
43.04  I 
4'.\M 

43.00 
42.1M) 
4*2.97 

4-2.00 
42.95 
42.95 

42.90 
42.97 
42.98 


142.99 


-  0.58 
0.69 
0.77 

-  0.83 
0.86 
0.86 

-  0.83 
0.77 
0.69 

-  0.58 
0.46 
0.33 

-  0.20 
~  0.07 
-f-  0.05 

-f  0.14 
0.22 
0.26 

+  0.28 
0.26 
0.23 

+  0.16 
-h  0.06 

-  0.05 

-  0.18 
0.31 
0.44 

-  0.56 
0.67 
0.76 

-  0.82 


Lognritbiii 

of  tbe 

RiuliiiR  Vector 

of  the 

Earth. 


00062587 
0.0063218 
0.0063830 

0.0064422 
0.0064992 
0.0065540 

0.0066064 
0.0066564 
0.0067037 

0.0067486 
0.0067910 
0.0068309 

0.0068685 
0,0069036 
0.0069364 

0.0069671 
0.0069958 
0.0070226 

0.0070476 
0.0070710 
0.0070928 

0.0071131 
0.0071318 
0.0071492 

0.0071652 
0.0071797 
0.0071927 

0.0072042 
0.0072140 
0.0072220 

0.0072281 


Diff.  far 
1  Hour. 


+26.6 
25.9 
25.1 

+24.2 
23.3 
22.3 

+21.3 
20.3 
19.2 

+  18.2 
17.2 
16.2 

+  15.2 
14.2 
13.3 

+  12.4 
11.6 
10.8 

+  10.1 
9.4 
8.8 

+  8.1 
7.5 
6.9 

+  6.3 
5.7 
5.1 

+  4.4 
3.7 
2.9 

+  2.1 


XOTR.— rbo  iiuinborM  iu  column  A  oorrespond  to  the  true  equinox  of  the  date;  in  column  X  ,  to 
the  mean  equinox  of  January  O'.O. 


Mean  Time 

of 

Stderenl  Noon. 


h       m       B 

19  15  14.53 
19  11  18.62 
19  7  22.71 

19  3  26.80 
18  59  30  89 
18  55  34.98 

18  51  39.07 
18  47  43.15 
18  43  47.24 

18  39  51.33 
18  35  55.42 
18  31  59.50 

16  28  3.59 
18  24  7.68 
18  20  11.77 

18  16  15.86 
18  12  19.95 
18  8  24.04 

18  4  28.13 
18  0  32.22 

17  56  36.31 

17  52  40.40 
17  48  44.49 
17  44  48.57 

17  40  52.66 
17  36  56.75 
17  33  0.84 

17  29  4.92 
17  25  9.01 
17  21  13.10 

17  17  17.19 


Diff.  for  1  Hour, 

—  9".8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

« 

THE  MOON'S 

9 
JS 

e 
1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

15  12!5 

Midnight. 

Noon. 

Dlff.  for 
1  Hour. 

Midnif^hr. 

Diff.  for 
I  Honr. 

Meridinn  of 
Greenwich. 

Diff.  for 
1  Hoar. 

ni 
1.82 

Noon, 
d 

21.4 

/        // 

15     6.9 

55  4  L9 

-1.80 

55  2L4 

-1.61 

h       in 

18  46.9 

2 

15     2.0 

14  57.6 

55     3,2 

\M 

54  47.3 

1.23 

19  29.9 

1.76 

22.4  ; 

3 

14  53.9 

14  50.8 

54  33.7 

1.03 

54  22.5 

0.83 

20   11.7 

1.73 

23.4 

4 

14  48.4 

14  46.7 

54   13.7 

-0.<)4 

54     7.1 

-0.46 

20  53.3 

1.74 

24.4  ' 

5 

14  45.4 

14  44.8 

54     2.6 

-0.89 

54     0.2 

-0,12 

21  35.4 

1.78 

25.4 

6 

14  44.6 

14  45.0 

53  59.7 

+0.03 

54     1.0 

+0.17 

22  18.8 

1.84 

26.4 

1 

7 

14  45.8 

14  47.0 

54     3.9 

+0.30 

54     8.3 

-10.43 

23     4.0 

1.92 

27.4 

8 

14  48.6 

14  50.5 

54  14.2 

0.55 

54  21.4 

0.65 

23  51.1 

2.01 

28.4 

9 

14  52.8 

14  55.4 

54  29.7 

0.74 

54  39.1 

0.83 

6 

29.4 

10 

14  58.2 

15     1.3 

54  49.5 

+0.iH 

55     0.9 

+0.99 

0  40.1 

2.08 

0.8 

11 

15     4.6 

15     8.2 

55  13.2 

1.00 

55  26.4 

1.14 

1  30.6 

2.13 

1.8 

12 

15   12.1 

15  16.1 

55  40.5 

i.^l 

55  55.4 

1.28 

2  21.9 

2.14 

2.8 

13 

15  20.4 

15  24.9 

56  11.1 

+ 1 .34 

56  27.6 

+  1.41 

3  13.2 

2.13 

3.8 

14 

15  29.6 

15  34.6 

56  45.0 

1.48 

57     3.1 

1.54 

4     4.0 

2.10 

4.8 

15 

15  39.7 

15  45.0 

57  21.9 

1.59 

57  41.3 

1.63 

4  54.2 

2.08 

5.8 

16 

15  50.4 

15  55.8 

58     1.1 

+  1.66 

58  21.2 

+  1.67 

5  43.8 

2.06 

6.8 

17 

16     1.3 

16     6.6 

58  41.2 

1.65 

59     0.9 

1.61 

6  33.5 

2.08 

7.8 

18 

16  11.9 

16  16.7 

59  19  9 

1.54 

59  37.9 

1.43 

7  24.0 

2.13 

8.8 

19 

16  21.2 

16  25.1 

59  54.3 

+1.28 

60     8.6 

+  1.09 

8  16.1 

2.22 

9.8 

20 

16  28.3 

16  30.8 

60  20.5 

0.87 

60  29.5 

+0.61 

9  10.7 

2.34 

10.8 

21 

16  32.3 

16  32.6 

60  35.1 

+0.32 

60  37.1 

0.00 

10     8  1 

2.45 

11.8 

22 

16  32.3 

16  30.7 

60  35.2 

-0.32 

60  29.4 

-0.65 

11     8.1 

2.54 

12.8 

23 

16  28.1 

16  24.5 

60  19.7 

0.96 

60     6.3 

1.26 

12     9.3 

2.55 

13.8 

24 

16  19.9 

16  14.5 

59  49.4 

1.53 

59  29.6 

1.76 

13  10.0 

2.49 

14.8 

25 

16     8.4 

16     1.7 

59     7.2 

-1.95 

58  42.9 

-2.08 

14     8.4 

2.36 

,15.8 

;  26 

15  54.8 

15  47.6 

58  17.3 

2.16 

57  51.0 

2.20 

15     3.1 

2.20 

16.8 

27 

15  40.4 

15  33.3 

57  24.5 

2.19 

56  58.4 

2.14 

15  53.9 

2.04 

17.8 

:  28 

15  26.4 

15  19.8 

56  33.1 

-2.06 

56     9.0 

-1.94 

16  41.3 

1.91 

18.8 

29 

15  13.7 

15     8.2 

55  46.6 

1 .79 

55  26.1 

1.62 

17  25.8 

1.81 

19.8 

.  30 

15     3.2 

14  58.8 

55     7.8 

1.43 

54  51.7 

1.24 

18     8.6 

1.76 

20.8 

31 

14  55.1 

14  52.1 

54  38.1 

-1.03 

54  27.0 

-0.82 

18  50.5 

1.74 

21.8 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Ri^htAsccDsiou 

Diff.  for 
1  Miuuto. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension 

Diff.  for 
1  Minute. 

Declination. 

■ 

Diff.  for 
1  Minute. 

F 

RIDA1 

z  1. 

SUNDAY  3. 

h     m     8 

8 

0      t      If 

n 

h     ni     8 

s 

Oil/ 

n 

0 

22  54  37.42 

2.0058 

S.IO  28  10.5 

9.904 

0 

0  27    0.81 

1.8663 

S.  2    5    .5.8 

10.786 

1 

22  50  37.04 

3.0016 

10  18  15.2 

9.940 

1 

0  28  .52.75 

1.8649 

1  54   18.0 

10.787 

2 

22  58  37.(>l 

1.9974 

10    8  17.7 

9.976 

2 

0  30  44.00 

1.86:{5 

1  43  31.3 

10.788 

3 

2.3     0  37..32 

1.0932 

9  58  18. J 

10.010 

3 

0  32  3(>..37 

1.8622 

1  :32  44.0 

10.789 

4 

23    2  3(».7!> 

1.9801 

9  48  10.5 

10.044 

4 

0  .34  28.0() 

1.8609 

1  21  .50.0 

10.789 

5 

23     4  30.01 

i.9a'>o 

9  .38  12.9 

10.077 

5 

0  30  19.07 

1.8596 

1   11     9.3 

10.788 

() 

23    G  34.Jn) 

1.9810 

9  28    7.3 

10.109 

0 

0  38   11.21 

1.6584 

1     0  22.0 

10.787 

7 

23    8  33.7.3 

1.9771 

9  17  59.8 

10.139 

7 

0  40    2.08 

1.8573 

0  49  T54.8 

10.786 

8 

23  10  32.24 

1.97.T2 

9    7  50.0 

10.168 

8 

0  41  54.09 

1.8563 

0  .38  47.7 

10.784 

i) 

23  12  30.52 

1.9694 

8  57  .39.0 

10.198 

9 

0  43  4.5.44 

1.8553 

0  28    0.7 

10.789 

1    10 

23  14  28.57 

1.9657 

8  47  20.8 

10.227 

10 

0  45  30.73 

1.8543 

0  17  1.3.9 

10.778 

i    II 

23  10  20.40 

1.9619 

8  37  12.3 

10.255 

11 

0  47  27.9(> 

1.85.34 

S.  0    0  27.4 

10.713 

!   \2 

23  18  24.00 

1.9589 

8  20  50.2 

10.282 

12 

0  49  19.14 

1.8526 

N.  0    4   18.9 

10.769 

13 

23  20  2I..'^J 

1.9547 

8  10  38.5 

10.308 

13 

0  51    10.28 

1.8519 

0  15    4.9 

10.764 

14 

23  22  18.57 

1.9519 

8    0  19.2 

10.334 

14 

0  .53     I..37 

1.8511 

0  25  50.6 

10.758 

15 

23  24  15.54 

1.9477 

7  55  58.4 

10.358 

15 

0  54  .52.41 

l.a'S04 

0  30  35.9 

10.759 

l(> 

23  20  12.30 

1.9442 

7  45  30.2 

10.382 

10 

0  5()  4.3.4 1 

1.8497 

0  47  20.8 

10.745 

17 

23  28    8.85 

1.9408 

7  .35  12.0 

10.406 

17 

0  58  34.38 

1.8492 

0  58    5.3 

10.737 

18 

23  30    5.20 

1.9376 

7  24  47.5 

10.429 

18 

1     0  25.32 

1.8487 

1     8  49.3 

10.729 

v.) 

23  32     1..30 

1.9344 

7  14  21.1 

10.450 

19 

1     2  10.23 

1.8483 

1   19  32.8 

10.721 

20 

23  a3  57..33 

1.9:113 

7    3  53.5 

10.471 

20 

1     4     7.12 

1.8479 

1  30  15.8 

10.712 

21 

2.3  35  5.3.11 

1.9282 

0  .53  24.0 

10.492 

21 

1     5  57.98 

1.8476 

1  40  56.2 

10.709 

22 

2:3  37  48.71 

1.9251 

6  42  54.5 

10.511 

22 

I     7  48.83 

1.8473 

1  51  40.0 

.     10.691 

2.3 

23  39  44.12 

SA' 

1.9220 

rURD. 

S.  0  32  23.3 
\Y  2 

10.530 

23 

I     9  39.00 

1.8471 

ONDA 

N.  2    2  21.1 
Y  4. 

10  680 

0 

23  41  39.35 

1.9191 

S.  (5  21  .50.9 

10.548 

0 

1   11  30.48 

1.8469 

N.  2  13     1.6 

10.669 

1 

23  43  31.41 

I. 9 162 

0   11    17.5 

10.565 

1 

I    13  21.29 

1.8468 

2  23  41.4 

10.656 

2 

23  45  29.30 

1.9134 

0   0  4.3.1 

10.582 

2 

1    15  12.10 

1.8467 

2  34  20.4 

10.643 

3 

2:3  47  24.02 

1.9107 

5  50     7.(; 

10.599 

3 

1    17    2.90 

1.8467 

2  44  58.0 

10.630 

4 

23  4!)  18..58 

1.9080 

5  .39  31.2 

10.614 

4 

1    18  53.70 

1.8467 

2  55  30.0 

10.617 

5 

2.3  51    12.98 

1.9053 

5  28  .53.1) 

10.629 

5 

1  20  44.51 

1.8468 

3    0  12.(J 

10.603 

6 

23  53     7.'>2 

1. 90-27 

5  18   15.7 

10.643 

(> 

1  22  35..32 

1.8470 

3  10  48.3 

10.588 

7 

23  55     1.31 

1.9002 

5    7  .3().7 

10.6>7 

7 

1  24  20.15 

1.8472 

3  27  23.1 

10.5?3 

8 

23  50  55.25 

1.8f)77 

4  50  50.9 

10.669 

8 

1  2()  10.99 

1.8474 

3  .37  5().9 

10.555 

J) 

23  58  4!>.04 

1.8953 

4  40  1(>.4 

10.681 

9 

1  28     7.84 

1.8477 

3  48  29.7 

1 0.5^)9 

:    10 

0     0  4  >.()9 

1.8030 

4  35  .35.2 

10.092 

10 

1  2<)  ,58.71 

1.6481 

;r59    1.5 

10.523 

11 

0    2  .30.20 

1.8907 

4  24  53.3 

10.703 

11 

1  31  49.01 

1.8485 

4    9  32.3 

10Ji04 

12 

0     4  2!).57 

l.aS84 

4   11   10.8 

10.713 

12 

1  .3.3  40..53 

1.8489 

4  20    2.0 

10.485 

13 

0    0  22.81 

l.8t<63 

4    3  27.7 

10.723 

13 

1  35  31.48 

1.8494 

4  30  30.5 

10.465 

i    14 

0    8   1.1.93 

1.8812 

3  52  44.1 

10.732 

14 

1  37  22.40 

1.8500 

4  40  57.8 

10.446 

15 

0  10    8.{)2 

1.88. '2 

3  41  59.9 

10.740 

15 

1  39  1  '.48 

1.8507 

4  51  24.0 

10.426 

Ki 

0  12     1.79 

1.8802 

3  31   15.3 

10.748 

10 

1  41     4.54 

1.8513 

5     1  48.^) 

io.4o:> 

17 

0  13  54.54 

1.8782 

3  20  30.2 

10.7.'i5 

17 

1  42  55.(>4 

1.8520 

5  12  12.0 

10J184 

18 

0   15  47.18 

1.8764 

3    9  44.7 

10.761 

18 

1  44  40.78 

1.8527 

5  22  a5.0 

10.362 

1!) 

0  17  3i).7l 

1.8746 

2  .58  58.9 

10.766 

19 

1   4()  .37.90 

1.85%*) 

5  .32  50.0 

I0.:ci9 

20 

0  19  32.13 

1.8728 

2  48   12.8 

10.771 

20 

I  48  29.20 

1.8544 

5  43  15  7 

tO.:il6 

21 

0  21  24.45 

1.8711 

2  37  2(1.4 

10.775 

21 

1  .50  20.49 

1.8553 

5  53  34.0 

10.992 

22 

0  23   I0.()7 

1.8695 

2  20  .39.8 

10.779 

22 

1  52  11.83 

1.8562 

6    3  50.8 

10.267 

2:J 

0  25    8.79 

1.8ti79 

2  15  .52.!) 

10.783 

2.3 

1  .54     3.23 

1.8579 

6  14    6.1 

10.243 

21 

0  27    0.81 

1.8663 

H.  2    5     5.8 

10.786 

24 

1  55  54.70 

1.8583 

N.  6  24  20.0 

10.218 

VL 
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GEEEi^WICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 
1 

1 
Hoar. 

.Bight  AMenaion. 

DiAfor 
1  Minute. 

DecUxtatioiL 

Diftfor 
1  Minute. 

Hour. 

Right  Aacenaion. 

Diffifor 
1  Minute. 

Declination. 

DUtfor 
1  Minute. 

Tl 

JBSDA 

Y  5. 

THURSDAY  7. 

h     m     8 

A 

O          t          H 

// 

h     m     B 

B 

O         /         // 

// 

0 

1  55  54.70 

1.8S83 

N.  6  24  20.0 

10.918 

0 

3  27    7.02 

1.9561 

N.13  53  53.0 

&979 

1     1 

1  57  46.23 

1.6S94 

6  34  32.3 

10.199 

1 

3  29    4.47 

1.9580 

14    2    7.6 

8.915 

2 

1  59  37.83 

1.8605 

6  44  43.0 

10.165 

2 

3  31     2.09 

1.9616 

14  10  18.8 

8.157 

3 

2     1  29.49 

1.8617 

6  54  52.1 

10.137 

3 

3  32  59.89 

1.9647 

14  18  26.5 

&100 

4 

2    3  21.23 

1.8699 

7    4  59.5 

10.109 

4 

3  34  57.86 

1.9676 

14  26  30.8 

8.049 

5 

2    5  13.04 

1.6649 

7  15    5.2 

10.081 

5 

3  .36  56.00 

1.9705 

14  34  31.5 

7.983 

:     6 

2    7    4.93 

1.8655 

7  25    9.3 

10.053 

6 

3  38  54.32 

1.9735 

14  42  28.7 

7.993  , 

7 

2    8  56M 

1.8668 

7  35  11.6 

10.093 

7 

3  40  52.82 

1.9764 

14  50  22.3 

7.869 

8 

2  10  48.95 

1.8689 

7  45  12.1 

9.999 

8 

3  42  51.49 

1.9793 

14  58  12.2 

7.801 

9 

2  12  41.09 

1.8697 

7  55  10.7 

9.961 

9 

3  44  50.34 

1.9693 

15    5  58.4 

7.739 

10 

2  14  33.32 

1.8719 

8    5    7.4 

9.930 

10 

3  46  49.37 

1.9853 

15  13  40.9 

7.677 

11 

2  16  25.64 

1.8797 

8  15    2.3 

9.899 

11 

3  48  48..58 

1.9884 

15  21   19.7 

7.615 

12 

2  18  18.05 

1.8743 

8  24  55.3 

9.867 

12 

3  50  47.98 

1.9915 

15  28  54.7 

7J»1 

13 

2  20  10.56 

1.8760 

8  34  46.3 

9.833 

13 

3  52  47.56 

1.9945 

15  36  25.8 

7.487 

14 

2  22    3.17 

1.8776 

8  44  35.2 

9.798 

14 

3  54  47.32 

1.9976 

15  43  53.1 

7.499  1 

15 

•   2  23  55.87 

1.8793 

8  54  22.1 

9.764 

15 

3  56  47.27 

9.0007 

15  51  16.4 

7.355 

16 

2  25  48.68 

1.8811 

9    4    6.9 

9.799 

16 

3  58  47.40 

9.0038 

15  58  3.5.7 

7.989 

17 

2  27  41.60 

1.8899 

9  13  49.6 

9.693 

17 

4    0  47.72 

9.0069 

16    5  51.0 

7.999 

18 

2  29  34.63 

1.8847 

9  23  30.1 

9.657 

18 

4    2  48.23 

9.0101 

16  13    2.3 

7.154 

19 

2  31  27.77 

1.8866 

9  33    8.5 

9.691 

19 

4    4  48.93 

9.0139 

16  20    9.5 

7.085 

20 

2  33  21.02 

1.8885 

9  42  44.6 

9.583 

20 

4    6  49.81 

9.0163 

16  27  12.5 

7.016 

21 

2  35  14;» 

1.8904 

9  .52  18.4 

9.544 

21 

4    8  50.88 

9.0194 

16  34  11.4 

6.947 

22 

2  37    7.87 

1.8994 

10     1  49.9 

9.505 

22 

4  10  52.14 

9.0996 

16  41    6.1 

6.876   1 

23 

2  39     1.48 
WEI 

1.8945 

N  10  11  19.0 
)AY  6. 

9.466 

23 

4  12  53.59 
F 

9.0957 

EIDA^ 

N.16  47  56.5 
{  8. 

6.805 

0 

2  40  55.21 

1.8966 

N.IO  20  45.8 

9.497 

0 

4  14  55.22 

9.0988 

N.16  54  42.7 

6.733 

1 

2  42  49.07 

1.8987 

10  30  10.2 

9.386 

1 

4  16  57.04 

9.0390 

17     1  24.5 

6.660   , 

2 

2  44  43.05 

1.9008 

10  39  32.1 

9.34H 

2 

4  18  59.06 

9.0359 

17    8     1.9 

6.587 

3 

2  46  37.16 

1.9030 

10  48  51.4 

9.301 

3 

4  21     1.27 

9.0384 

17  14  35.0 

6.514 

4 

2  48  31.41 

1.9059 

10  58    8.2 

9.959 

4 

4  23    3.67 

9.0416 

17  21    3.6 

6.439 

5 

2  50  25.79 

1.9074 

11     7  22.5 

9.916 

5 

4  25    6.26 

9.0447 

17  27  27.7 

6.363   1 

6 

2  52  20.30 

1.9097 

11  16  34.2 

9.173 

6 

4  27    9.04 

9.0479 

17  33  47.2 

6.987 

7 

2  54  14.95 

1.9190 

11  25  43.3 

9.198 

7 

4  29  12.01 

9.0519 

17  40    2.1 

6.911 

8 

2  56    9.74 

1.9144 

11  34  49.6 

9.083 

8 

4  31  15.18 

9.0544 

17  46  12.5 

6.135 

9 

2  58    4.68 

1.9168 

11  43  53.2 

9.037 

9 

4  as  18.54 

9.0575 

17  52  18.3 

6.057 

10 

2  59  59.76 

1.9199 

11  52  54.0 

8.990 

10 

4  35  22.08 

9.0606 

17  58  19.4 

5.978 

11 

3    1  54.99 

1.9917 

12    1  52.0 

8.943 

11 

4  37  25.81 

9.0637 

18    4  15.7 

5.698 

12 

3    3  50.36 

1.9941 

12  10  47.2 

&896 

12 

4  39  29.73 

9.0669 

18  10    7.2 

5.818 

13 

3    5  45.88 

1.9966 

12  19  39.5 

&847 

13 

4  41  33.84 

9.0701 

18  15  53.9 

5.738 

14 

3    7  41.56 

1.9999 

12  28  28.9 

8.798 

14 

4  43  38.14 

9.0739 

18  21  35.8 

5.657 

15 

3    9  37.39 

1.9317 

12  37  15.3 

8.748 

15 

4  45  42.63 

9.0764 

18  27  12.8 

5.576 

16 

3  11  33.37 

1.9343 

12  45  58.7 

8.697 

16 

4  47  47.31 

8.0796 

18  32  44.9 

5.494 

17 

3  13  29.51 

1.9370 

12  54  39.0 

8.647 

17 

4  49  52.18 

9.0897 

18  38  12.0 

5.411 

18 

3  15  25.81 

1.9397 

13    3  16.3 

8.596 

18 

4  51  57.23 

9.0858 

18  43  34.2 

5.397 

19 

3  17  22.27 

1.9493 

13  11  50.5 

8.543 

19 

4  54    2.47 

9.0889 

18  48  51.3 

5.949 

20 

3  19  18.89 

1.9450 

13  20  21.5 

8.489 

20 

4  56    7.W 

9.0990 

18  54    3.3 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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36.7 
20.6 
59.2 
32.5 
0.5 
23.4 
41.3 
54.1 
2.0 
5.1 
3.5 
57.2 
46.3 
30.8 
10.9 


3.494 
3.554 
3.683 
3.819 
3.940 
4.067 
4.199 
4.317 
4.440 
4.509 
4.683 
4.803 
4.999 
5.040 
5.156 
5.971 
5.385 
5.498 
5.610 
5.790 
5.899 
5.937 
6.043 
6.148 


Hoar. 


6.959 

6.355 

6.457 

6.557 

6.656 

6.754 

6.851 

6.945 

7.039 

7.139 

7.993 

7.319 

7.401 

7.489 

7.576 

7.660 

7.744 

7.897 

7.908 

7.987 

8.066 

8.143 

6.990 

8.995 

8.366 


Bight  Aaoenaion. 


Diftfor 
1  Hinate. 


DecHnstkm. 


Difffbr 
IMiniite. 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  27. 


h     m 

21  45 
21  48 
2)  50 
21  52 
21  54 
21  56 

21  59 

22  1 
22  3 
22  5 
22  7 
22  10 
22  12 
22  14 
22  16 
22  18 
22  20 
22  22 
22  25 
22  27 
22  29 
22  31 
22  33 
22  35 


54.21 
7.86 
21.15 
34.07 
46.63 
58.84 
10.69 
22.19 
33.34 
44.13 
54.57 
4.67 
14.42 
23.83 
32.90 
41.63 
50.02 
58.08 
5.81 
13.21 
20.28 
27.03 
33.46 
39.57 


B 

9.9305 

9.9945 

9.9184 

9.9193 

9.9064 

9.9006 

9.1946 

9.1887 

9.1898 

9.1769 

9.1711 

9.1654 

9.1597 

9.1540' 

9.1483 

9.1497 

9.1371 

9.1316 

9.1961 

9.1906 

9.1159 

9.1098 

9.1045 

9.0999 


S. 


iS. 


o 

5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 


38 
29 
21 
12 
4 
55 
46 
37 
28 
20 
11 
1 
52 
43 
34 
3  25 
3  15 
6 
56 
47 
37 
28 
18 
8 


10.9 
46.6 
18.0 
45.2 

8.2 
27.1 
42.0 
52.9 
59.9 

3.2 

2.7 
58.5 
50.8 
39.6 
24.9 

6.7 
45.2 
20.5 
52.6 
21.6 
47.5 
10.4 
30.4 
47.5 


THURSDAY  28. 


22  37 
22  39 
22  41 
22  44 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 
23 
23 
23 
23 


2 

4 

6 

8 

10 

12 

14 

16 

18 


23  20 
23  22 
23  24 
23  26 


45.36 
50.84 
56.01 
0.87 
5.43 
9.69 
13.65 
17.32 
20.69 
23.77 
26.57 
29.09 
31.33 
33.29 
34.98 
36.40 
37.55 
38.44 
39.07 
39.45 
39.57 
39.44 
39.07 
38.46 
37.61 


9.0939 

9.0887 

9.0836 

9.0785 

9.0735 

9.0685 

9.0636 

9.0587 

9.0538 

9.0490 

9.0443 

9.0397 

9.0350 

9.0304 

9.0958 

9.0913 

9.0170 

9.0197 

9.0084 

9.0041 

1.9999 

1.9958 

1.9916 

1.9876 

14)839 


,S.ll 

1  II 

11 
11 
11 
11 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

S.  7 


59  1.8 
49  13.4 
39  22.3 
29  28.6 
19  32.4 

9  33.6 
59  32.4 
49  28.8 
39  22.9 
29  14.8 
19    4.5 

8  52.0 
58  37.5 
48  21.0 
38  2.5 
27  42.0 
17  19.6 

6  55.5 
56  2JK7 
46  2.2 
35  33.0 
25  2.2 
14  29.8 

3  5<>.0 
53  20.8 


8J68 

8.441 

8.519 

8.5^ 

8.651 

6.718 

&786 

8.851 

8.914 

8.977 

9.039 

9.099 

9.158 

9.916 

9.974 

9.331 

9J85 

9.438 

9.491 

9.549 

9J93 

9.649 

9  691 

9.738 


9.784 
9.899 
9.873 
9J16 
9.958 
10.000 
lOJHO 
10J)79 
10.117 
10.154 
10.190 
10.9S5 
10.959 
10.999 
10.S5 
10.357 
10.3&7 
10.416 
10.444 
10.479 
10.500 
10.597 
10.539 
10.575 
10.596 
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■ 

GRBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

|Hoar. 

Bight  A»oenBion. 

Diftfor 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

Hour. 

RiSht  Ascension. 

Difllfor 
1  Minnte. 

Dedlnaiion. 

Difllfor 
1  Minute. 

i 

1 
1 

F] 

aiDAY  29. 

SUNDAY,  J  ULT  ] 

.. 

h     m     a 

8 

_         O         *    _  1' 

1 

h    m     8 

s                      0       t 

#/ 

u 

0 

23  26  37.61 

t%^%     /\^>     tf>r*  p*tf^ 

1.9839 

S.  7  53  20.8 

10.598 

0 

0  58  27.66 

1.8669 

N.  0  48 

7.5 

10.867 

1 

23  28  36.53 

1.9800 

7  42  44.2 

10.691 

2 

23  30  35.21 

1.9761 

7  32    6.2 

10.643 

3 

23  32  33.66 

1.9793 

7  21  27.0 

10.664 

4 

2:3  34  31.89 

1.9686  '        7  10  46.5 

10.685 

5 

^i  36  29.90 

1.9650          7     0     4.8 

10.704 

6 

23  38  27.69 

1.96M        6  49  22.0 

10.793 

7 

23  40  25.27 

1.9579        6  38  38.1 

10.741 

'    8 

23  42  22.64 

1.9544  1      6  27  53.1 

10.757 

9 

23  44  19.80 

1.9510  '      6  17    7.2 

10.773 

10 

23  46  16.76 

1.9476         6     6  20.3 

10.789 

11 

23  48  13.52 

1.9443         5  55  32.5 

10.604 

12 

23  50  10.08 

1.9411         5  44  43.8 

10.818 

'  13 

23  52    6.45 

1.9380  '      5  a3  54.3 

10.831 

14  1 

23  54    2.64 

1.9349          5  23     4.1 

10.844 

15 

23  55  58.64 

1.9318         5  12  13.1 

10.856 

16 

23  57  54.46 

1.9289 

5    1  21.4 

10.867 

17 
18 

23  59  50.1 1 
0     1  45.58 

I. 9060 
I.9S31 

4  50  29.1 
4  39  36.2 

10.877 
10.886 

PHASES  OP  THE  MOON. 

19 
'  20 

0    3  40.88 
0    5  36.02 

1.9903           4  28  42.8 

1.9176  1      4  17  48.8 

10.885 
10.904 

—  -   - 

21 

0    7  31.00 

1.9150  '      4    6  54.3 

10.913 

d 

h        m 

22 

0    9  25.82 

1.9134        3  55  59.4 

10.918 

C  I^nst  Quarter.    .  June      I 

0    53.3 

23 

0  11  20.48 

1.9098 

S.  3  45    4.2 

10.993 

#  New  Moon     ....      9 

4    34.0 

T)  First  Quarter     ...     16 

18    49.7 

SAl 

?URDAY  30. 

0  Full  Moon      ....    23 

9      7.5        1 

0 

0  13  14.99 

1.9073 

S.  3  34    8.6 

10.998 

C    I^ast  Quarter ....    30 

15    52.6 

1 
2 
3 

0  J5    9.36 

0  J  7    3.58 

.     0  18  57.66 

1.9049 

3  2:3  12.7 
3  12  16.6 
3     1  20.2 

10.933 

1 
1 

1.9035 
1.9003 

10.938 
10.949 

« 

« 

4 

,     0  20  51.61 

i.898I 

2  50  2.3.6 

10.944 

(1 

li 

5 

0  22  45.43 

1.8959 

2  39  26.9 

10.946 

(C  Apogee.    .    .    .  June      5 

21.2 

6 

0  24  39.11 

1.8937 

2  28  30.1 

10.947 

(T   Perigee 21 

12.1 

7 

8 

0  26  32.07 
0  28  26.11 

1.8917 

2  17  33.2 
2    6  36.3 

10.948 

^**                    ^ 

1.8897 

10.948 

9 

0  30  19.43 

1.8878 

1  55  39.4 

10.947 

10 

0  :i2  12.64 

1.8859 

1  44  42.6 

10.947 

11 

0  :U    5.74 

1.8841 

1  33  45.8 

10.946 

12 

0  35  58.73 

1.8894            1   22  49.1 

10.943 

13 

0  37  51.62 

1.8807 

1  11  .52.(5 

10.940 

14 

0  39  44.41 

1.8790 

1     0  56.3 

10.936 

15 

0  41  37.10 

1.8774 

0  50    0.3 

10.939 

16 

0  43  2V>.70 

J. 8760 

0  39    4.5 

10.998 

17 

0  45  22.22 

1.8746  ;       0  28     9.0 

10.999 

18 

0  47  14.65 

J.1B739  1        0    17    13.9 

10.915 

19 

0  49    7.00 

1.8718  S.  0    6  19.2 

10.908 

20 

0  50  59.27 

1.8706  N.  0    4  35.1 

10.901 

21 

0  52  51.47 

1.8694 

0  15  29.0 

10.894 

22 

0  54  43.60 

1.8683 

0  26  22.4 

10.885 

23 

0  56  35.66 

1.8679 

0  37  15.2 

10.876 

, 

24 

0  58  27.66 

1.8669    N.  0  48     7.5 

10.867 

1 

104 


JUNE,    1888. 


xm 


GREENWIOU  MEAN  TIME. 

LUKAR  DISTANCES. 

• 
1 

Kame  and  DixeoiioB 
of  Object. 

Noon* 

P.L. 

of 

Diir. 

UPl 

P.L. 

of 

Diir. 

Vlb. 

P.  L. 

of 

DHL 

IXii. 

P.  L. 

of 

Biir. 

Ad  tares 

W. 

9l  27'  16 

9807 

93  59  39 

8911 

95  3l'  44 

9994 

97    3'3§ 

»36 

a  AquiloB 

W. 

50  47  49 

8905 

52    1    4 

3874 

53  14  50 

3847 

54  29    4 

S8U 

a  Arietis 

E. 

56  29  55 

3073 

55    1  13 

3096 

53  32  58 

3119 

52    5  11 

3143 

Sun 

E. 

90  25  30 

3905 

88  59  27 

3930 

87  33  41 

3934 

86    8  12 

9947 

2 

a  Anetis 

W. 

60  45  37 

3737 

62    1  45 

3796 

63  18    5 

3715 

64  34  36 

3706 

E. 

44  53  35 

3971 

43  28  50 

3300 

42    4  38 

3331 

40  41    2 

3364 

Sun 

E. 

79    4  41 

3311 

77  40  42 

3399 

76  16  56 

3339 

74  53  22 

3344 

3 

a  Aquil» 

W. 

70  59  16 

3675 

72  16  30 

3671 

73  33  48 

3667 

74  51  10 

Fomalhaut 

W. 

36    6  21 

3731 

37  22  35 

3600 

38  39  33 

3653 

39  57  10 

30tt 

aPegasi 

W. 

27  24  29 

5781 

28  12    2 

5516 

29    2  35 

5968 

29  55  51 

5009 

SC7N 

E. 

67  58  25 

3380 

66  35  56 

3397 

65  13  36 

3404 

63  51  24 

8410 

4 

a  Aquilae 

W. 

81  18  31 

3658 

82  36    3 

3658 

83  53  35 

3658 

85  11     7 

8656 

Fomalhaut 

W. 

46  32  39 

3507 

47  52  55 

3491 

49  13  29 

3475 

50  34  21 

8409 

a  Pegasi 

W. 

34  54  56 

4491 

35  59  58 

4330 

37    6  23 

4949 

38  14    3 

4176 

Sun 

E. 

57    2  10 

3439 

55  40  38 

3444 

54  19  11 

3447 

52  57  47 

8450  ! 

5 

Fomalhaut 

W. 

57  22  12 

3405 

58  44  23 

3396 

60    6  44 

3387 

61  29  15 

8378 

u  Pegasi 

W. 

44    7  43 

3906 

45  20  57 

3865 

46  34  52 

3899 

47  49  24 

8795 

SU5 

E. 

46  11  43 

3463 

44  50  38 

3465 

43  29  35 

3466 

42    8  33 

8468 

6 

Fomalhaut 

W. 

68  24    5 

3349 

69  47  28 

3336 

71  10  58 

3330 

72  34  35 

S8B8 

a  Pegasi 

W. 

54  10    7 

3650 

55  27  38 

3637 

56  45  32 

3617 

58    3  48 

3506 

Sair 

E. 

35  23  39 

3470 

34    2  41 

3469 

32  41  42 

3470 

31  20  44 

8470  1 

7 

Fomalhaut 

W. 

79  34  29 

3904 

80  58  48 

3988 

82  23  13 

3989 

83  47  45 

8817 

a  Pegasi 

W. 

64  40    2 

3516 

66    0    8 

3509 

67  20  30 

3488 

68  41    7 

347B 

Sun 

E. 

24  35  55 

3479 

23  15    0 

3473 

21  54    6 

3475 

20  33  14 

8479 

11 

Sun 

W. 

20  26  39 

3979 

21  51  15 

3963 

23  16  10 

3947 

24  41  23 

3934 

Regulus 

E. 

47    1  19 

9874 

45  28  27 

9866 

43  55  25 

9859 

42  22  14 

9868 

Mars 

E. 

93    5  16 

9960 

91  34  24 

9969 

90    3  23 

9954 

88  32  12 

9946 

Spica 

E. 

100  54  44 

9005 

99  22  31 

9897 

97  50    8 

9889 

96  17  35 

9880 

12 

Sun 

W. 

31  51  14 

3174 

33  17  54 

3163 

34  44  48 

3159 

36  11  55 

3140 

Rpgulus 

E. 

34  33  49 

9813 

32  5i)  38 

9805 

31  25  16 

S797 

29  50  44 

9788 

Mars 

E. 

80  53  54 

9908 

79  21  45 

9899 

77  49  25 

9891 

76  16  55 

9883 

Spica 

E. 

88  32    8 

9838 

86  58  30 

9831 

85  24  42 

9899 

83  50  43 

9613 

13 

Sun 

W. 

43  30  53 

3085 

44  59  21 

3073 

46  28    3 

3063 

47  56  58 

3059 

Mars 

E. 

68  31  43 

9841 

G6  58    8 

9831 

65  24  21 

9893 

63  50  23 

9814 

Spica 

E. 

75  57  57 

9769 

74  22  49 

9760 

72  47  29 

9759 

71  11  58 

9748 

Jupiter 

E. 

112  27    0 

9707 

no  50  29 

9697 

109  13  45 

9688 

107  36  49 

9678 

14 

Sun 

W. 

55  25    4 

9994 

56  55  24 

9989 

58  25  59 

9970 

59  56  49 

9956 

Pollux 

W. 

27  53  58 

9890 

29  28    0 

9793 

31    2  37 

9769 

32  37  45 

9747 

Saturn 

W. 

15    2  42 

9691 

16  39  34 

9680 

18  16  41 

9669 

19  54    2 

96B8  j 

Mars 

E. 

55  57  39 

9760 

54  22  31 

9760 

52  47  11 

9751 

51  11  39 

9741 

Spica 

E. 

63  11  22 

9697 

61  34  38 

9688 

59  57  42 

9679 

58  20  34 

9670 

JUFITER 

E. 

99  28  50 

9098 

97  50  33 

9618 

96  12    2 

9607 

94  33  16 

9506 

XIV. 
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GBEENWIQH  MEAN  TIME. 

LUNAB  DISTANCES. 

e 

Name  and  BirdetloB 
of  Object. 

Midnight. 

P.L. 

of 

Biff. 

XVh- 

P.L. 

of 

Diff. 

xvmi». 

P.L. 

of 

Diff. 

XXl^' 

P.L. 

of 
Biff. 

1 

Antares 

W. 

9^35    S 

9851 

100    6  1? 

9963 

101  37'  16 

9975 

O           t        1$ 

103    8    0 

9987 

a  Aqyuiln 
a  AnetiB 

W. 

55  43  43 

3801 

56  58  44 

3789 

58  14    5 

3766 

59  29  43 

3760 

E. 

50  37  53 

3166 

49  11     3 

3191 

47  44  43 

3910 

46  18  53 

3943 

Suit 

E. 

84  42  59 

3961 

83  18    2 

3975 

81  53  21 

3987 

80  28  54 

3988 

3 

a  AquilflB 

W. 

65  51  17 

3608 

67    8    6 

3691 

68  25    3 

3684 

69  42    7 

3679 

aArietis 

E. 

39  18    4 

3399 

37  55  46 

3436 

36  34  10 

3477 

35  13  20 

3sa9 

Suif 

E. 

73  30    1 

3354 

72    6  52 

3363 

70  43  53 

3379 

69  21    4 

3380 

3 

a  Aquilae 

W. 

76    8  34 

3663 

77  26    1 

3661 

78  43  30 

3660 

80    1    0 

3658 

Fomalhaut 

W. 

41  15  21 

3594 

42  34    2 

3569 

43  53  10 

3546 

45  12  43 

3595 

aPegasi 

W. 

30  51  35 

4990 

31  49  34 

4ni 

32  49  34 

4639 

3;}  51  25 

4594 

Snif 

E. 

62  29  19 

3417 

61    7  22 

3493 

59  45  32 

3499 

58  23  48 

3434 

4 

a  Aquiltt 

W. 

86  28  39 

3658 

87  46  10 

3660 

89    3  40 

3669 

90  21    8 

3663 

Fomalhaut 

W. 

51  55  28 

3449 

53  16  49 

3437 

54  38  24 

3495 

56    0  12 

3415 

a  Pegasi 

W. 

39  22  52 

4110 

40  32  44 

4051 

41  43  33 

3999 

42  55  14 

3850 

Suif 

E. 

51  36  27 

3454 

50  15  11 

3457 

48  53  59 

3460 

47  32  50 

3469 

5 

Fomalhaut 

W. 

62  51  56 

3371 

64  14  46 

3364 

65  37  44 

3357 

67    0  50 

3349 

a  Pegasi 

W. 

49    4  31 

3764 

50  20  11 

3734 

51  36  22 

3708 

52  53    1 

3689 

Sun 

E. 

40  47  33 

3469 

39  26  34 

3469 

38    5  35 

3470 

36  44  37 

3470 

6 

Fomalhaut 

W. 

73  58  20 

3317 

75  22  12 

3311 

76  46  11 

3305 

78  10  17 

3300 

1 

a  Pegasi 

W. 

59  22  25 

3579 

60  41  22 

3569 

62    0  38 

3545 

63  20  12 

3531 

Sujv 

E. 

29  59  46 

3470 

28  38  48 

3470 

27  17  50 

3470 

25  56  52 

3471 

7 

Fomalhaut 

W. 

85  12  23 

3979 

86  37    7 

3967 

88     1  57 

3963 

89  26  52 

3956 

a  Pegasi 

W. 

70    1  58 

3463 

71  23    3 

3459 

72  44  21 

3441 

74    5  51 

3431 

Shn 

E. 

19  12  26 

3484 

17  51  44 

3499 

16  31  11 

3504 

15  10  51 

3S89 

n 

Sun 

W. 

26    6  52 

3991 

27  32  36 

3909 

28  58  34 

3197 

30  24  47 

3185 

Regulus 

E. 

40  48  53 

9844 

39  15  22 

9836 

37  41  41 

9898 

36    7  50 

9891 

Mass 

E. 

87    0  52 

9939 

85  29  22 

9931 

&3  57  42 

9994 

82  25  53 

9916 

Spica 

E. 

94  44  51 

9879 

93  11  56 

9864 

91  38  51 

9855 

90    5  35 

9848 

12 

Sun 

W. 

37  39  16 

3199 

39    6  50 

3118 

40  34  38 

3107 

42    2  39 

3096 

Regulus 

E. 

28  16    1 

9781 

26  41     8 

9773 

25    6    5 

jn66 

23  30  53 

9760 

Mars 

E. 

74  44  14 

9874 

73  11  22 

9866 

71  38  20 

9858 

70    5    7 

9849 

Spica 

E. 

62  16  32 

9805 

80  42  10 

9796 

79    7  37 

9788 

77  32  53 

9779 

13 

Sun 

W. 

49  26    7 

3040 

50  55  30 

3099 

52  25    7 

3018 

53  54  58 

3005 

Mars 

E. 

62  16  13 

9803 

60  41  52 

9796 

59    7  19 

9788 

57  32  35 

9779 

Spica 

E. 

69  36  15 

9734 

68    0  20 

9735 

66  24  11 

9716 

64  47  54 

9706 

Jupiter 

E. 

105  59  40 

9669 

104  22  18 

9658 

102  44  42 

9649 

101    6  53 

3638 

14 

Sun 

W. 

61  27  54 

9946 

62  59  14 

9935 

64  30  49 

9999 

66    2  40 

9900 

Pollux 

W. 

34  13  23 

9795 

35  49  29 

9706 

37  26    1 

9687 

39    2  58 

9668 

Saturn 

W. 

21  31  38 

9647 

23    9  29 

9636 

24  47  35 

9695 

26  25  56 

9614 

Mars 

E. 

49  35  54 

9739 

47  59  57 

9794 

46  23  49 

9715 

44  47  29 

9706 

Spica 

E. 

56  43  14 

9661 

55    5  42 

9659 

53  27  57 

9643 

51  50     1 

9635 

1 
1 

JUFITBE 

E. 

92  54  16 

9586 

91  15    2 

9574 

89  35  32 

9564 

87  55  47 

9963 
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XV. 


aRF.KNWIGH  MEAN  TIME. 

LUNAR  DTSTANCG8. 

^1 

Name  and  Direction 

Noon. 

P.L. 
of 

nih. 

P.L. 
of 

Vlii. 

P.L. 
of 

DO^ 

P.L. 

or 

14 

of  Object. 

Diff. 

Diflr. 

DIff. 

DIff. 

Antares 

E. 

109    5    0 

9709 

107  28  32 

9698 

O          §         It 

105  51  49 

9687 

lOl  14  51 

9675 

15 

Sun 

W. 

67  34  47 

9697 

69    7    9 

9885 

70  39  48 

9679 

72  12  43 

9859 

Pollux 

W. 

40  40  19 

2659 

42  18    3 

9635 

43  56  10 

9618 

45  34  40 

9609 

Saturn 

W. 

28    4  32 

9609 

2i)  43  24 

9591 

31  22  32 

9579 

33    1  56 

9967 

Mars 

£. 

43  10  57 

9697 

41  34  13 

9680 

39  57  18 

9681 

38  20  12 

9673  ' 

Spica 

E. 

50  11  53 

2696 

48  33  34 

9618 

46  55    3 

9610 

45  16  21 

9601 

Jupiter 

E. 

86  15  47 

9MI 

84  35  31 

9530 

82  55    0 

9519 

81  14  13 

9906 

Antares 

E. 

96    6    5 

9617 

94  27  33 

9605 

92  48  45 

9593 

91    9  41 

9581  ' 

16 

Sun 

W. 

80    1  28 

9794 

81  36    4 

9780 

83  10  58 

9767 

84  46    9 

9754 

Pollux 

W. 

53  52  26 

9597 

55  33     1 

9513 

57  13  56 

9499 

58  55  11 

A85 

Saturn 

W. 

41  23    2 

9507 

43    4    5 

9494 

44  45  26 

9489 

46  27    4 

9470 

Regulus 

W. 

17  42  30 

9497 

19  23  48 

9480 

21    5  29 

9465 

22  47  32 

9450 

Mars 

E. 

30  12  19 

9643 

28  34  22 

9640 

26  56  22 

9639 

25  18  20 

9640 

Spica 

E. 

37    0  25 

9579 

35  20  51 

9568 

33  41  12 

9566 

32     1  30 

9966 

Jupiter 

E. 

72  46  19 

9449 

71    3  54 

9438 

69  21  13 

9496 

67  38  15 

9414 

Antares 

E. 

82  50  16 

9599 

81    9  34 

9511 

79  28  36 

9499 

77  47  22 

9488 

17 

Sun 

W. 

92  46  27 

9687 

94  23  24 

9674 

96    0  39 

9660 

97  38  12 

9647 

Pollux 

W. 

67  26  18 

9416 

69    9  30 

9403 

70  53    1 

9389 

72  36  51 

9377 

Saturn 

W. 

54  59  37 

9408 

56  43    1 

9396 

58  26  42 

9383 

60  10  41 

9371 

Regulus 

W. 

31  22  48 

9389 

33    6  49 

9368 

34  51    9 

9355 

36  35  48 

9343 

Jupiter 

E. 

58  59  12 

9355 

57  14  33 

9343 

55  29  36 

9331 

53  44  22 

9350 

Antares 

E. 

69  17    9 

9431 

67  34  19 

9490 

65  51  13 

9410 

64    7  52 

93W 

18 

Sun 

W. 

105  50  23 

9583 

107  29  42 

9570 

109    9  18 

9558 

no  49  11 

9546 

Pollux 

W. 

81  20  36 

2314 

83    6  15 

9309 

84  52  12 

9290 

86  38  26 

9279 

Saturn 

W. 

68  55    2 

2310 

70  40  47 

9998 

72  26  49 

9287 

74  13    8 

9276 

Regulus 

W. 

45  23  37 

2981 

47  10    5 

9269 

48  56  50 

9957 

50  43  53 

9945 

Jupiter 

E. 

44  54    8 

2266 

43    7  18 

2256 

41  20  13 

9945 

39  32  53 

9936 

Antares 

E. 

55  27  30 

2359 

53  42  46 

9344 

51  57  50 

9336 

50  12  43 

9330  1 

1 

19 

Sun 

W. 

119  12  39 

9490 

120  54    6 

9480 

122  35  48 

9469 

124  17  45 

9459 

Saturn 

W. 

83    8  47 

2929 

84  56  42 

9212 

86  44  51 

9909 

88  33  15 

9194 

Regulus 

W. 

59  43  17 

2192 

61  31  57 

2182 

as  20  52 

9179 

65  10    2 

9163 

Jupiter 

E. 

30  32  59 

9198 

28  44  28 

2192 

26  55  49 

9189 

25    7    5 

9187 

Antares 

E. 

41  25    4 

2309 

39  39  17 

2309 

37  53  30 

9311 

36    7  46 

9314 

aAquilsB 

E. 

89  27  31 

2775 

87  52  31 

9767 

86  17  20 

9760 

84  41  59 

9754  ' 

20 

Regulus 

W. 

74  19    9 

2129 

76    9  34 

2116 

78    0    9 

9109 

79  50  54 

9103 

Mars 

W. 

26  17    5 

2309 

28    2  52 

9991 

•  29  49    5 

9975 

31  35  41 

9969 

Spica 

W. 

21  29  13 

2370 

23  13  31 

9328 

24  58  50 

9294 

26  44.  59 

9966 

a  AquilsB 

E. 

76  44    4 

2749 

75    8  29 

2753 

73  33    0 

9760 

71  57  39 

9788 

21 

Regulus 

W. 

89    6  37 

2082 

90  58    4 

2080 

92  49  34 

9078 

94  41     7 

9077 

Mars 

W. 

40  32  40 

2220 

42  20  38 

2214 

44    8  44 

9210 

45  56  57 

2906 

Spica 

W. 

35  44  15 

2178 

37  33  16 

9167 

39  22  33 

9158 

41  12    3 

9151 

. 

a  AquilflB 

E. 

64    4  36 

2845 

62  31     6 

2869 

60  58    7 

9896 

59  25  43 

9997 

I 

Fomalhaut 

E. 

96  12  40 

2309 

94  26  53 

2304 

92  41     0 

9309 

90  55    3 

2300 

23 

Regulus 

W. 

103  59    4 

9080 

105  50  34 

9089 

107  42    1 

9085 

109  33  24 

9088 

XVL 
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107 


GREENWICH  MEAN  TIME. 


LUKAS  DISTANCES. 


14 
15 


16 


17 


18 


19 


20 


21 


Name  and  Direction 
of  Ofajeot. 


22 


Antares  E . 

Sun  W. 

Pollux  W. 

SATDRtr  W. 

MaR8  E. 

Spica  E . 

JUFITER  E  . 

Antares  E . 

Suw  W. 

Pollux  W. 

Saturn  W. 

Regulus  W. 

Mars  E  . 

SpiCR  E . 

Jupiter  E  . 

Antarea  E . 

Sun  W. 

Pollux  W. 

Saturn  W. 

Regulus  W. 

Jupiter  E  . 

Aiitares  E . 

Sun  W. 

Pollux  W. 

Saturn  W. 

Regulus  W. 

Jupiter  E  . 

Autares  E . 

Sun            -  W. 

Satl'RN  W. 

Regulus  W. 

Jupiter  E  . 

Antares  E . 

a  Aquils  E  . 

Regulus  W. 

Mars  W. 

Spica  W. 

a  Aquilee  E  . 

Regulus  W. 

Mars  W. 

Spica  W. 

a  Aquiloe  £  . 

Fomalhaut  E . 

Regulus  W. 


P.L. 

Midnight. 

of 

Diff. 

O         1         II 

102  37  Ji7 

9663 

73  45  55 

8845 

47  13  32 

S587 

34  41  36 

9555 

36  42  56 

9666 

43  37  28 

9594 

79  33  11 

9497 

89  30  20 

9569 

86  21  37 

^41 

60  36  45 

9471 

48    8  59 

9458 

24  29  56 

9436 

23  40  19 

9643 

30  21  48 

9568 

65  55    0 

9409 

76    5  52 

9477 

99  16    3 

9634 

74  20  59 

9364 

61  54  58 

9359 

38  20  45 

9330 

51  58  52 

9309 

62  24  16 

9389 

112  29  20 

9534 

88  24  57 

9968 

75  59  43 

9964 

52  31   13 

9934 

37  45  19 

9997 

48  27  27 

9394 

125  59  56 

9450 

90  21  52 

9184 

66  59  26 

9154 

23  18  18 

9187 

34  22    7 

9390 

83    6  31 

9750 

81  41  48 

9098 

ai  22  30 

9251 

28  31  50 

9941 

70  22  29 

9779 

96  32  42 

2075 

47  45  15 

9904 

43    1  44 

9145 

57  53  58 

9969 

89    9    4 

9300 

111  24  42 

9099 

P.L. 

XVh. 

of 

Difll 

O         1        II 

101    0    7 

iM69 

75  19  24 

9833 

48  52  45 

9579 

36  21  as 

9543 

35    5  30 

9658 

41  58  25 

9588 

77  51  53 

9486 

87  50  43 

9558 

87  57  23 

9797 

62  18  39 

9457 

49  51  12 

9445 

26  12  40 

9499 

22    223 

9659 

28  42    9 

9579 

61  11  28 

9390 

74  24    6 

9465 

100  54  12 

9891 

76    5  26 

9351 

63  39  32 

9346 

40    6    1 

9317 

50  13    5 

9998 

60  40  26 

9370 

114    9  46 

9599 

90  11  44 

9956 

77  46  35 

9953 

54  18  50 

9993 

35  57  32 

9918 

46  42    2 

9318 

127  42  20 

9441 

92  10  43 

9176 

68  49    3 

9145 

21  29  31 

9190 

32  36  37 

9399 

81  30  57 

9747 

a3  32  50 

9094 

35    9  47 

9941 

30  19  16 

9999 

68  47  33 

9791 

98  24  19 

9075 

49  a3  37 

9909 

44  51  34 

9141 

56  22  57 

3001 

87  23    5 

9300 

113  15  53 

9098 

P.L. 

XVlIIb. 

of 

Diff. 

O          1        II 

99  22  22 

9640 

76  53    9 

9891 

50  32  18 

9567 

38    1  46 

vai 

33  27  54 

9659 

40  19  13 

9589 

76  10  18 

9473 

86  10  50 

9546 

89  33  27 

9714 

64    0  53 

9443 

51  33  43 

9433 

27  55  43 

9408 

20  24  39 

9667 

27    236 

9580 

62  27  39 

9379 

72  42    3 

9453 

102  32  38 

9608 

77  50  11 

9338 

65  24  24 

9334 

41  51  35 

9305 

48  27    2 

9987 

58  56  21 

9369 

115  50  28 

9511 

91  58  48 

9946 

79  a3  43 

9943 

56    6  43 

9919 

34    9  32 

9911 

44  56  29 

9313 

129  24  56 

9433 

93  59  47 

9168 

70  38  53 

9137 

19  40  48 

9197 

30  51  20 

9349 

79  55  20 

9747 

85  23  59 

9089 

36  57  13 

3933 

32    7  11 

2904 

67  12  53 

9805 

100  15  56 

2077 

51  22     1 

S202 

46  41  31 

9137 

54  52  46 

3046 

85  37    6 

9309 

115    6  56 

9104 

XXUi. 


_  O         /         II 

97  44  21 


78  27  10 

52  12  12 
39  42  16 

31  50  10 
38  39  53 
74  28  27 
84  30  41 

91  9  48 
65  43  26 

53  16  31 
29  39  6 
18  47  15 
25  23  13 
60  43  34 
70  59  44 

104  11  22 

79  35  15 
67  9  34 
43  37  27 
46  40  43 
57  12  2 

117  31  26 
93  46  7 
81  21  7 
57  54  52 

32  21  21 
43  10  49 

131  7  43 
95  49  3 
72  28  55 
17  52  16 
29  6  22 
78  19  42 

87  15  15 
38  44  51 

33  55  32 
65  38  a3 

102  7  31 
53  10  26 
48  31  34 
53  23  30 
83  51  9 

116  57  49 


P.L. 

of 

Diff. 


9808 
9543 
9590 
9647 
9576 
9461 
9536 

9701 
9430 
9490 
9385 
9689 
9501 
9367 
9449 

9596 
9396 
9399 
9993 
9976 
9360 

9500 


9939 
9909 
9904 
9310 

94J6 
9161 
9130 
9911 
9360 
9747 

9085 


2100 
9894 

9078 
9909 

9135 
3096 
9304 

9111 
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xvn. 


GREENWICH  MEAN  TIME. 


LUNAR  DIQTAKCE6. 


ITS 


22 


23 


24 


25 


26 


27 


!  28 


29 


30 


Name  and  Direction 
of  OltjMt. 


Mars 

Spica 
a  Aquilee 
Fomalhaut 
a  Pegasi 

Mars 

Spicn 

JUPITEH 

Antures 
Fomalhaut 
OL  Pegnsi 

MaR9 

Spica 
Jupiter 
An  tares 
Foiniilhaiit 
n.  Pegasi 

Mars 

Spica 

Jupiter 

Aiitares 

Fomalhaut 

a  Pegasi 

a  Arietis 

Jupiter 
Autares 
a  Pegasi 
a  Arietis 

Jupiter 

Antares 
a  Aqiiilfe 
a  Arietis 
Sun 

Jupiter 
Antnres 
a  Aquilte 
«  Arietis 
Sun 

n,  Aquilw 
a  Arietis 

Sun 

a  Aquilte 
Fomalhaut 

Sun 


W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W, 
W. 
E. 
E. 

W. 

E. 
E. 

W. 
W. 
E. 


Noon. 


54  58  51 

50  21  40 

51  55  15 

82  5  16 
97  43  37 

69  23  52 
65  1  47 
29  21  22 
20  20  7 
68    3  57 

84  7  22 

83  38  17 
79  33    7 

44  0  2 
34  6  18 
54  23  56 

70  45    6 

97  34  21 
93  47  10 
58  22  48 
48  3  34 
41  25  28 
57  53  25 
99  48  49 

72  23    5 

61  46  43 

45  52  27 

86  20  30 

85  57  52 
75  7  50 
38  26    6 

73  17  54 
132  42  20 

99  6  48 
88    4  46 

47  31  24 
60  44  23 

120  34    3 

57  31  48 

48  42  35 
108  49  11 

67  52  6 
32  54  43 
97  24  17 


P.L. 
of 

Diff. 


9908 

9134 
3151 
9306 
94M 


9155 
9195 
9531 
9389 
9494 

9314 
9995 
9189 
9340 
9548 
9018 

9498 
9339 
9985 
9386 
9873 
9850 
9455 

9419 
9401 
3950 
9583 

9559 
9691 
4557 
9738 
8896 

9690 
9756 
3917 
9913 
3043 

0OV4 

3119 
8177 

3098 
3789 
3988 


uii>- 


// 


56  47  15 
52  11  48 
50  28  7 

80  19  29 
96  1  22 

71  11  26 
66  51  23 
31  11  43 
22  0  37 
66  19  56 
82  26  0 

85  23  56 

81  20  58 
45  48  56 
35  51  11 
52  43  50 
69  6  3(» 

99  17  16 
95  32  23 
60  9  10 
49  47  29 
39  52  34 
56  20  2 
98  6  33 

74  6  22 
63  28  9 
44  27  17 
84  41  11 

87  37  53 
76  46  16 
39  29  8 
71  42  4 
131  9  56 

100  43  41 
89  40  12 
48  44  27 
59  12  21 

1 19  4  43 

58  48  41 

47  14  48 

107  22  34 

69  10  10 
34  10  4 
95  59  52 


P.L. 
of 

Diff. 


9903 
9133 
3913 
9313 
9456 

9944 
9161 
9198 
9477 
9387 
9504 

9396 
9936 
9194 
9344 
9578 
9641 

9444 

9348 
9300 
9397 
9931 


9430 
9507 
3319 
9601 

9570 
9638 
4435 
9750 

9915 

9707 
9779 
3874 
9937 
3060 

3680 
3148 
3199 


3798 
3300 


Vpi. 


58  35  37 

9906 

54    1  57 

9134 

49    2  13 

3989 

78  33  49 

9390 

94  19    7 

9458 

72  58  48 
68  40  49 
33  1  59 
23  42  23 

64  36  17 
80  44  52 

87  9  17 

53  8  32 
47  37  33 

37  36  6 
51  4  25 
67  28  37 

100  59  48 
97  17  13 
%\  55  10 
51  31  8 

38  20  55 

54  47  28 
96  24  36 

75  49  14 

65  9  13 
43  3  27 
83  2  17 

89  17  29 
78  24  20 
40  3:3  58 
70  6  42 
129  37  56 

102  20  11 
91  15  17 
49  58  13 
57  40  49 

117  35  45 

60  5  49 

45  47  36 

105  56  15 

70  28  17 
35  26  21 
94  35  41 


P.L. 

of 

Diff. 


9959 
9160 
9134 
9436 
9414 
9516 

9339 

9949 
9906 

9345 
9610 


TX> 


I  P.L. 

of 
i   IMff. 


9461 
9364 
8315 
8409 
9097 
9930 
9483 

8448 


3394 

aki9 


9655 
4398 
9780 


9793 
9788 
3837 


8178 


3319 


o    /   // 

60  23  55 

55  52  5 
47  37  41 

76  48  18 
92  36  54 

74  45  58 

70  30  4 
34  52  7 
25  25  6 

62  53  2 

79  4  1 

88  54  19 
84  55  47 
49  25  53 
39  21  0 
49  25  44 

65  51  11 

102  41  56 
99  1  40 

63  40  47 
53  14  30 
36  50  39 
53  15  47 
94  42  59 

77  31  41 

66  49  55 
41  41  4 
81  23  48 

•90  56  41 

80  2  1 
41  40  25 
68  31  48 

128  6  19 

103  56  20 
92  50  0 
51  12  37 

56  9  48 
116  7  9 

61  23  10 
44  21  0 

104  30  14 

71  46  27 
36  43  27 
98  11  43 


9136 


9176 
9139 
8405 
9431 


8917 
8348 


9091 


8478 


8331 
9481 
3070 
8973 


3477 


4834 

8801 


8740 
9805 
3804 


3910 


xvm. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

Name  and  Direotion 
of  Objoot. 

Mickiight. 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

Diff. 

xvnih. 

P.L. 

of 

Dlff. 

XXP^ 

P.L. 

of 
Dlff. 

a        1      It 

O           t        It 

O           $        It 

O           1        /« 

67  36    8 

23 

Ma  AS 

W. 

62  12    8 

ni4 

64    0  15 

9918 

65  48  15 

9993 

9999 

Spica 

W. 

57  42  11 

9137 

59  32  13 

9140 

61  22  11 

9144 

63  12    3 

9149 

a  Aquile 

E. 

46  14  40 

3448 

44  53  18 

3545 

43  33  44 

3655 

42  16    9 

3779 

Fomalhaut 

E, 

75    2  57 

9335 

73  17  49 

9J45 

71  32  55 

9356 

69  48  17 

9368 

aPegasi 

E. 

90  54  45 

9464 

89  12  41 

9460 

87  30  44 

9476 

85  48  57 

9463 

23 

Mam 

W. 

76  32  56 

9970 

78  19  40 

9980 

80    6    9 

9991 

81  52  21 

9909 

Spica 

W. 

73  19    8 

9184 

74    7  59 

9103 

75  56  37 

9903 

77  45    0 

9914 

Jupiter 

W. 

36  42    6 

9147 

38  31  54 

9155 

40  21  30 

9J63 

42  10  53 

9179 

Aiitares 

W. 

27    8  33 

9383 

28  52  32 

9366 

30  36  53 

9357 

32  21  30 

9348 

Fomalhaut 

E. 

61  10  12 

9451 

59  27  50 

9473 

57  45  59 

9486 

56    4  40 

9081 

aPegaai 

E. 

77  23  29 

9545 

75  43  18 

9561 

74    3  29 

9878 

72  24    4 

9598 

34 

Mars 

W. 

90  39    1 

9368 

92  23  22 

9389 

94    7  23 

9306 

95  51    3 

9419 

Spica 

W. 

86  42  44 

-9974 

88  29  22 

9988 

90  15  39 

9309 

92    1  35 

9917 

JUPITBR 

W. 

51  13  55 

9930 

53     1  38 

9943 

54  49    2 

9957 

5636    5 

9970 

Antares 

W. 

41     5  49 

9353 

42  50  31 

9350 

44  35    4 

9368 

46  19  25 

9979 

Fomalhaut 

E. 

47  47  51 

9684 

46  10  49 

9794 

44  34  41 

9768 

42  59  32 

9818 

aPegasi 

E. 

64  14  19 

97J9 

62  38    4 

9749 

61    2  29 

9780 

59  27  35 

9614 

25 

Mars 

W. 

104  23  40 

9405 

106    5    0 

9519 

107  45  56 

9530 

109  26  27 

9549 

Spies 

W. 

100  45  44 

9396 

102  29  25 

9413 

104  12  41 

9431 

105  55  32 

9448 

JUFITRR 

W. 

65  26    1 

9347 

67  10  52 

9363 

68  55  20 

9380 

70  39  24 

9396 

Antares 

W. 

54  57  35 

9433 

56  40  22 

9448 

58  22  49 

9469 

60    4  56 

94W 

Fomalhaut 

£. 

35  21  53 

3159 

33  54  46 

3944 

32  29  29 

3347 

31    6  12 

8465 

aPe^i 
a  Anetis 

E. 

51  45    1 

3091 

50  15  14 

3079 

48  46  30 

3197 

47  18  53 

3186 

E. 

93     ]  44 

9515 

91  20  51 

9530 

89  40  20 

9548 

88    0  13 

9569 

26 

JUPITBR 

W. 

79  13  44 

9489 

80  55  23 

9400 

82  36  37 

9517 

84  17  27 

9935 

Antares 

W. 

68  30  15 

9554 

70  10  13 

9571 

71  49  48 

9588 

73  29    0 

9604 

aPej^si 
a  Anetis 

E. 

40  20  14 

3567 

39     1     4 

JDOD 

37  43  41 

3775 

36  28  13 

3896 

E. 

79  45  44 

9657 

78    8    6 

9677 

76  30  55 

9697 

74  54  11 

9717 

27 

Jupiter 

W. 

92  35  29 

9699 

94  13  54 

9640 

95  51  55 

9657 

97  29  33 

9674 

Antares 

W. 

81  39  19 

9680 

83  16  14 

9705 

84  52  47 

9799 

86  28  58 

9739 

a  A(]|uilfe 
a  Anetis 

W. 

42  48  19 

4153 

43  57  30 

4089 

45    7  49 

4090 

46  19    9 

3964 

E. 

66  57  22 

9893 

65  23  24 

9845 

63  49  55 

9867 

62  16  54 

9901 

Sun 

E. 

126  35    6 

9070 

125    4  16 

9989 

123  33  49 

3007 

122    3  45 

3099 

28 

Jupiter 

W. 

105  32    7 

9756 

107    7  33 

9771 

108  42  39 

9787 

110  17  24 

9809 

Antares 

W. 

94  24  22 

9ttM> 

95  58  24 

9836 

97  32    5 

9859 

99    5  25 

9868 

aAquils 
aAnetis 

W. 

52  27  35 

3775 

53  43    3 

3751 

54  58  56 

3799 

56  15  12 

sno 

1 

E. 

54  39  18 

son 

53    9  19 

3036 

51  39  51 

3063 

50  10  56 

3091 

Sun 

E. 

114  38  53 

3119 

113  10  58 

3199 

111  43  23 

3144 

110  16    7 

3161 

29 

a  AqiiiUe 
aAnetis 

W. 

62  40  42 

3649 

6:^  58  2^3 

3643 

65  16  11 

3636 

66  34    6 

3639 

, 

E. 

42  55    3 

3943 

41  29  45 

3979 

40    5    9 

3316 

38  41  16 

8366 

Sun 

E. 

103    4  30 

3936 

101  39    3 

3949 

100  13  52 

3963 

98  48  57 

397i 

30 

a  AquiliB 

W. 

73    4  38 

3699 

74  22  49 

3699 

75  41     0 

3699 

76  59  11 

3693 

Fomalhaut 

W. 

38    1  15 

3600 

39  19  40 

3578 

40  38  38 

3551 

41  58    6 

8698 

Sun 

E. 

91  47  57 

3333 

90  24  24 

3344 

89    1    3 

3353 

87  37  53 

8308 

no 


JULY,   1888. 


I. 


AT  GREENWICH  APPARENT  NOON. 


2 


Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sjm. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

sjm. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SCOT. 
Mon. 
Tues. 

Wed. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
lUght  ABOonaion. 


h     m       8 

6  43  31.51 
6  47  39.38 
6  51  46.99 

6  55  54.31 

7  0  1.32 
7  4  7.99 

7  8  14.30 
7  12  20.24 
7  16  25.77 

7  20  30.89 
7  24  35.55 
7  28  39.74 

7  32  43.46 
7  36  46.68 
7  40  49.38 

7  44  51.55 
7  48  53.17 
7  52  54.24 

7  56  54.76 

8  0  54.71 
8    4  54.09 

8  8  52.89 
8  12  51.11 

8  16  48.74 

8  20  45.79 
8  24  42.25 
8  28  38.12 

8  32  33.41 
8  36  28.12 
8  40  22.24 
8  44  15.77 

8  48    8.71 


Diff.  for 
1  Hoar. 


n 
0.333 

0.322 

0.311 

0.298 
0.285 
0.270 

0.255 
0.239 
0.222 

0.204 
0.185 
0.165 

0.145 
0.124 
0.102 

0.060 
0.057 
0.033 


10.009 
9.986 
9.962 

9.938 
9.914 
9.890 

9.865 
9.841 
9.810 

9.702 
9.768 
9.744 
9.719 

9.695 


Apparent 
Declination. 


N.23  4  29.4 
22  59  59.4 
22  55     5.4 

22  49  47.4 
22  44  5.6 
22  38     0.1 

22  31  31.1 
22  24  38.7 
22  17  23.0 

22  9  44.3 
22  1  42.7 
21  53  18.4 

21  44  31.6 
21  35  22.5 
21  25  51.3 

21  15  58.4 
21  5  43.8 
20  55     7.7 

20  44  10.4 
20  32  52.3 
20  21   13.5 

20  9  14.3 
19  56  54.8 
19  44  15.4 

19  31  16.3 
19  17  57.8 
19    4  20.1 

18  50  23.5 

18  36  8.3 

18  21  34.7 

18    6  43.0 

N.17  51  33.5 


Diff.  for 
1  Hour. 


-10.74 
11.75 
12.75 

-13.74 
14.73 
15.71 

-16.69 
17.66 
18.63 

-19.58 
20.53 
21.47 

-22.41 
23.33 
24.25 

-25.15 
26.05 
26.93 

-27.81 
28.68 
29.54 

-30.38 
31.22 
32.04 

-32.86 
33.66 
34.45 

-35.24 
36.02 
36.77 
37.52 

-38.26 


Seuii- 
diameter. 


0t 


5  46.12 
5  46.11 
5  46.11 

5  46.11 
5  46.11 
5  46.12 

5  46.14 
5  46.17 
5  46.20 

5  46.23 
5  46.27 
5  46.32 

5  46.37 
5  46.43 
5  46.49 

5  46.55 
5  46.62 
5  46.69 

5  46.77 
5  46.85 
5  46.94 

5  47.03 
5  47.12 
5  47.21 

5  47.31 
5  47.41 
5  47.51 

5  47.62 
5  47.73 
5  47.84 
5  47.96 


15  48.08 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


68.76 
68.72 
68.68 

68.63 
68.58 
68.53 

68.48 
68.43 
68.37 

68.31 
68.25 
68.19 

68.12 
68.05 
67.98 

67.91 
67.83 
67.76 

67.68 
67.60 
67.52 

67.44 
67.36 
67.28 

67.19 
67.11 
67.02 

66.94 
66.85 
66.76 
66.67 

66.59 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m  s 

3  38.49 

3  49.78 

4  0.80 

4  11.54 

4  21.96 

4  32.04 

4  41.77 

4  51.13 

5  0.08 

5  8.61 

5  16.69 

5  24.30 

5  31.44 

5  38.08 

5  44.21 

5  49.81 

5  54.87 

5  59.38 

6  3.33 
6  6.72 
6  9.53 

6  11.77 

6  13.42 

6  14.50 

6  14.99 

6  14.90 

6  14.22 

6  12.96 

6  11.12 

6  8.69 

6  5.67 

6  2.06 


DiiUfor 
1  Hour. 


I 


0.476  ' 

0.465 

0.454 

0.441 
0.428 
0.413 

0.398 
0.382 
0.365 

0.347 
0.328 
0.308 

0.288 
0.267 
0.245 

0.223 
0.200 
0.177 

0.153 
0.130 
0.106 

0.082 
0.058 
0.034 

0.009 
0.015 
0.040 

0.064 
0.U88 
0.112 
0.137 

0.161 


Korm.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0'.19  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  arc  decreasing. 
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Ill 


AT  GREENWICH  MEAN  NOON. 


0 

1 

« 

e 

.a 

.a 

■*» 

7 

^ 

Vl 

o 

o 

t^ 

►> 

< 

« 

Q 

P 

Mod. 
Tues. 


1 
2 
3 


Wed.  '  4 
Thur.'  5 
Frid. 


Sat. 

SUN. 

Mod. 


7 
8 
9 


Tues.  10 
Wed.  I  11 
Thur. :  12 

Frid.  13 
Sat.  14 
SUN.    15 


Mod. 

Tues. 

Wed. 


16 
17 
18 


Thur.  19 
Frid.  20 
Sat.       21 

SUN.  22 
Mod.  23 
Tues.   24 

Wed.  25 
Thur.  26 
Frid.     27 

I 
1 

Sal.  28 

SUN.  29 

Mod.  30 

Tues.  31 

Wed.  '  32 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h     m       B 

6  43  30.88 
6  47  38.72 
6  51  46.30 

6  55  53.59 

7  0  0.57 
7  4  7.21 

7  8  13.50 
7  12  19.41 
7  16  24.92 

7  20  30.01 
7  24  34.65 
7  28  38.82 

7  32  42.52 
7  36  45.72 
7  40  48.41 

7  44  50.56 
7  48  52.18 
7  52  53.25 

7  56  53.76 

8  0  53.70 
8  4  53.07 

8  8  51.87 
8  12  50.08 
8  16  47.71 

8  20  44.76 
8  24  41.22 
8  28  37.10 

8  32  32.40 
8  36  27.11 
8  40  21.24 
8  44  14.78 

8  48    7.73 


Diir.  for 
1  Hoar. 


0.332 
0.321 
0.310 

0.297 
0.284 
0.269 

0.254 
0.238 
0.221 

0.203 
0.184 
0.164 

0.144 
0.123 
0.101 

0.079 
0.056 
0.033 


10.009 
9.986 
9.962 

0.938 
9.914 
9.890 

9.865 
9.841 
9.816 

9.792 
9.768 
9.744 
9.719 

9.695 


Apparent 
Declination . 


// 


N.23  4  30.1 
23  0  0.2 
22  55    6.3 

22  49  48.4 
22  44  6.7 
22  38     1.3 

22  31  32.4 
22  24  40.1 
22  17  24.5 

22  9  45.9 
22  1  44.4 
21  53  20.3 

21  44  33.6 
21  35  24.6 
21  25  53.6 

21  16  0.8 
21  5  46.3 
20  55  10.3 

20  44  13.2 
20  32  55.2 
20  21   16.5 

20  9  17.4 
19  56  58.0 
19  44  18.7 

19  31  19.7 
19  18  1.3 
19     4  23.7 

18  50  27.2 
18  36  12.0 
18  21  38.4 
18    6  46.8 

N.  17  51  37.4 


Dim  for 
1  Hour. 


-10.74 
11.75 
12.75 

-13.74 
14.73 
15.71 

-16.69 
17.66 
18.63 

-19.58 
20.53 
21.47 

-22.41 
23.33 
24.25 

-25.15 
26.05 
26.93 

-27.81 
28.68 
29.54 

-30.38 
31.22 
32.04 

-32.86 
33.66 
34.45 

-35.24 
36.01 
36.77 
37.52 

-38.26 


Bqoatlon  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 


m       8 

3  38.46 

3  49.75 

4  0.77 

4  11.51 

4  21.93 

4  32.01 

4  41.74 

4  51.10 

5  0.05 

5  8.58 

5  16.66 

5  24.27 

5  31.41 

5  38.06 

5  44.19 

5  49.79 

5  54.85 

5  59.36 

6  3.32 
6  6.71 
6  9.52 

6  11.76 

6  13.41 

6  14.49 

6  14.98 

6  14.89 

6  14.22 

6  12.96 

6  11.12 

6  8.69 

6  5.67 

6  2.07 


Diff.  for 
1  Hour. 


0.476 
0.465 
0.454 

0.441 
0.428 
0.413 

0.398 
0.382 
0.365 

0.347 
0.328 
0.308 

0.288 
0.267 
0.245 

0.223 
0.200 
0.177 

0.153 
0.130 
0.106 

0.082 
0.058 
0.034 

0.009 
0.015 
0.040 

0.064 
0.088 
0.112 
0.137 

0.161 


Sidereal 

Time, 

or 

Ri){Iit  Ascension 

of 

Mean  Snu. 


h     m       s 

6  39  52.42 
6  43  48.97 
6  47  45.53 

6  51  42.08 
6  55  38.64 

6  59  35.20 

7  3  31.76 
7  7  28.31 
7  11  24.87 

7  15  21.43 
7  19  17.99 
7  23  14.55 

7  27  11.11 
7  31  7.66 
7  35     4.22 

7  39  0.77 
7  42  57.33 
7  46  53.88 

7  50  50.44 
7  54  46.99  i 

7  58  43.55 

8  2  40.11 
8  6  36.67 
8  10  33.22 

8  14  29.78 
8  18  26.33 
8  22  22.89 

8  26  19.44 
8  30  16.00 
8  34  12.55 
8  38  9.11 

8  42  5.66 


KOTE.— The  semidiameter  for  mean  noon  may  be  assamed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  decreasing. 


Diif.  for  1  honr, 

-f9-.8565. 
(Table  m.) 
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JULY,   1888. 


m. 


AT  QBEENWIGH  MEAN  NOON. 


I 

o 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


S3 


e 
P 


183 
184 
185 

186 
187 

188 

189 
190 
191 

192 
193 
194 

195 
196 
197 

198 
199 
200 

201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 
213 

214 


THE  SUN'S 


TRUB  LONGITUDE. 


/« 


00  0  16.3 

00  57  28.1 

01  54  40.2 

02  51  52.6 

03  49  5.2 

04  46  18.1 

05  43  31.4 

06  40  44.9 

07  37  58.6 

08  35  12.5 

09  32  26.5 

10  29  40.6 

11  26  54.9 

12  24  9.3 

13  21  23.8 

14  18  38.5 

15  15  53.3 

16  13  8.3 

17  10  23.6 

18  7  39.3 

19  4  55.3 

20  2  11.8 

20  59  28.9 

21  56  46.6 

22  54  5.0 

23  51  24.3 

24  48  44.6 

25  46  5.9 

26  43  28.2 

27  40  51.6 

28  38  16.1 


129  35  41.8 


r 


0  5.9 
57  17.5 
54  29.4 

51  41.6 
48  54.1 
46  6.8 

43  19.9 
40  33.2 

37  46.7 

35  0.4 
32  14.2 
29  28.2 

26  42.3 
23  56.5 
21  10.9 

18  25.4 
15  40.1 
12  55.0 

10  10.2 
7  25.7 
4  41.5 

1  57.8 
59  14.8 
56  32.4 

53  50.6 
51  9.7 
48  29.9 

45  51.1 
43  13.3 
40  36.5 

38  0.8 

35  26.4 


Diff.  for 
IHoor. 


42.99 
43.00 
43.01 

43.03 
43.03 

43.05 

43.06 
43.07 
43.08 

43.08 
43.09 
43.09 

43.10 
43.10 
43.11 

43.12 
43.13 
43.14 

43.15 
43.16 
43.18 

43.20 
43.23 
43.26 

43.29 
43.33 
43.37 

43.41 
43.45 
43.50 
43.55 


143.60 


LATITUDJE. 


II 


-0.82 
0.85 
0.86 

-  0.83 
0.77 
0.69 

-  0.59 
0.46 
0.32 

-  0.18 

-  0.05 
+  0.06 

+  0.17 
0.25 
0.31 

+  0.33 
0.32 
0.28 

+  0.22 

0.13 

+  0.02 

-0.10 
0.23 
0.36 

-0.48 
0.59 
0.67 

-0.74 
0.77 
0.78 
0.76 

-  0.71 


LogariUuD 

of  the 

Badius  Vector 

of  the 

Barth. 


0.0072281 
0.0072322 
0.0072341 

0.0072337 
0.0072308 
0.0072254 

0.0072174 
0.0072068 
0.0071936 

0.0071777 
0.0071592 
0.0071382 

0.0071147 
0.0070888 
0.0070606 

0.0070303 
0.0069980 
0.0069639 

0.0069282 
0.0068910 
0.0068522 

0.0068119 
0.0067703 
0.0067274 

0.0066831 
0.0066374 
0.0065903 

0.0065418 
0.0064918 
0.0064401 
0.0063867 

0.0063313 


Diir.  for 
1  Hour. 


+  2.1 

1.2 

+  0.3 

-  0.7 
1.7 

2.8 

-  3.9 
5.0 
6.1 

-  7.2 
8.2 
9.3 

-10.3 
11.3 
12.2 

-13.0 
13.8 
14.5 

-15.2 
15.9 
16.5 

-17.1 
17.7 
18.3 

-18.8 
19.3 
19.9 

-20.5 
21.2 
21.9 
22.7 

-23.5 


If  eui  Ttme 
of 

SldfiTMl  Noon. 


h      m       a 

17  17  17.19 
17  13  21.27 
17     9  25.36 

17  5  29.45 
17  1  33.54 
16  57  37.62 

16  53  41.71 
16  49  45.80 
16  45  49.89 

16  41  53.98 
16  37  58.07 
16  34     2.16 

16  30  6.25 
16  26  10.34 
16  22  14.43 

16  18  18.52 
16  14  22.61 
16  10  26.70 

16  6  30.79 
16  2  34.88 
15  58  38.97 

15  54  43.05 
15  50  47.14 
15  46  51.23 

15  42  55.32 
15  38  59.41 
15  35     3.50 

15  31  7.59 
15  27  11.68 
15  23  15.78 
15  19  19.87 

15  15  23.96 


NoTB^-^The  nnmbera  in  oolnmn  X  ooireapond  to  the  true  equinox  of  the  date;  in  oolnmn  %\  to 
the  mean  equinox  of  Jaamarj  (H.O. 


Difll  for  1  Hoar. 

—  9«.ti896. 
(Table  II.) 


IV. 
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GREFiNWIOH  MEAN  TIME. 

• 

5 

THE  MOON'S 

o 

o 

1 

o 

1 

SBMTDIAMBTSB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Koon. 

Midnight. 

Koon. 

Dlff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

14  55.' 1 

14  52!  1 

54'  38.' 1 

-I'-'oa 

54  27.0 

-p'.88 

h      m 

18  50.5 

ro 
1.74 

d 

21.8 

2 

14  49.8 

14  48.1 

54  18.5 

0.61 

54  12.5 

-0.40 

19  32.5 

1.76 

22.8 

3 

14  47.1 

14  46.8 

54    8.9 

-0.20 

54    7.7 

0.00 

20  15.4 

1.88 

23.8 

4 

14  47.1 

14  48  0 

54     8.8 

•fO.18 

54  12.1 

+0.35 

20  59.8 

1.89 

24.8 

5 

14  49.4 

14  51.4 

54  17.3 

0.51 

54  24.4 

0.66 

21  46.2 

1.98 

25.8 

6 

14  53.8 

14  56.5 

54  33.2 

0.79 

54  43.4 

0.90 

22  34.8 

8.07 

26.8 

7 

14  59.6 

15    3.1 

54  54.8 

+1.00 

55     7.4 

+1.08 

23  25.2 

8.13 

27.8 

8 

15    6.7 

15  10.6 

55  20.8 

1.15 

55  34.9 

1.80 

6 

28.8 

9 

15  14.5 

15  18.6 

55  49.5 

1.23 

56    4.4 

1.85 

0  16.9 

8.17 

0.2 

10 

15  22.7 

15  26.9 

56  19.5 

+1.27 

56  34.8 

+1.87 

1     9.0 

8.17 

1.2 

11 

15  31.0 

15  35.1 

56  50.0 

1.26 

57     5.1 

1.86 

2    0.8 

8.14 

2.2 

12 

15  39  2 

15  43.2 

57  20.1 

1.84 

57  34.8 

1.88 

2  51.8 

8.10 

3.2 

• 

i  13 

15  47.2 

15  51.0 

57  49.3 

+1.19 

58    3.4 

+1.16 

3  41.8 

8.07 

4.2 

1  ^^ 

15  54.7 

15  58  4 

58  17.2 

1.13 

58  30.6 

1.09 

4  31.2 

8.05 

5.2 

|15 
1 

16     1.9 

16     5.2 

58  43.4 

J. 04 

58  55.6 

0.99 

5  20.6 

8.07 

6.2 

16 

16     8.3 

16  11.2 

59    7.1 

40.92 

59  17.6 

+0.88 

6  11.0 

8.13 

7.2 

1  n 

16  13.7 

16  15.8 

59  26.8 

0.71 

59  34.7 

0.59 

7    3.0 

8.88 

8.2 

1  18 

16  17.6 

16  18.8 

59  41.0 

0.45 

59  45.4 

+0.88 

7  57.4 

8.33 

9.2 

1 

19 

16  19.4 

16  19.3 

59  47.6 

+0.08 

59  47.4 

-0.18 

8  54.5 

8.43 

10.2 

20 

16  18.6 

16  17.1 

59  44.7 

-0.34 

59  39.3 

0.56 

9  53.6 

8.49 

11.2 

21 

16  14.9 

16  12.0 

59  31.2 

0.79 

59  20.4 

1.01 

10  53.6 

8.49 

12.2 

22 

16    8.3 

16    4.0 

59     7.0 

-1.81 

58  51.3 

-1.40 

11  52.7 

8.48 

13.2 

23 

15  59.2 

15  53.8 

58  33.4 

].56 

58  13.8 

1.69 

12  49.2 

8.89 

14.2 

24 

15  48.1 

15  42.1 

57  52.8 

1.79 

57  30.9 

1.85 

13  42.4 

8.14 

15.2  ! 

1 

25 

15  36.0 

15  29.9 

57    8.5 

-1.87 

56  46.0 

-1.86 

14  32.1 

8.00 

16.2 

26 

15  23.9 

15  18.1 

56  24.0 

1.81 

56    2.7 

1.73 

15  18.6 

1.88 

17.2 

27 

15  12.6 

15    7.6 

55  42.5 

1.68 

55  23.9 

1.48 

16    2.9 

1.81 

18.2 

28 

15    3.0 

14  58.9 

55    7.0 

*1.38 

54  52.2 

-1.14 

16  45.7 

1.76 

19.2 

29 

14  55.5 

14  52.7 

54  39.6 

0.95 

54  29.4 

0.75 

17  28.0 

1.76 

20.2 

30 

14  50.6 

14  49.2 

54  21.7 

0.53 

54  16.6 

-0.38 

18  10.6 

1.79 

21.2 

31 

14  48.5 

14  48.5 

54  14.0 

-0.11 

54  14.0 

+0.11 

18  54.3 

1.65 

22.2 

32 

14  49.2 

14  50.6 

54  16.6 

+0.38 

54  21.6 

+0.58 

19  39.7 

1.94 

23.2 

1 

8 
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V. 


1 

1 
1 

1 

1 

1 

GREENWICH 

MBAIil  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

1 
1 

Hoar. 

1 

Right  Aseeosiou 

1 

'  Diff.  for 
1  Minute. 

1 

Declination. 

Diff.  for 
iMinnte. 

Hoar. 

Right  A8e«n8ion. 

Diff.  for 
1 1  Minnto. 

1 

1 

Declination. 

1 

Diff.  for 
1  Minnte 

1 

SUXDA 

Y  1. 

TUESDAY  3. 

1 

h     ni      a 

<          B 

O            'It 

// 

1       h    m      8 

s 

O          /           -I 

0 

0  58  27.(>6 

1.8603 

N.  0  48    7.5  . 

10.867 

0 

2  27  57,29 

1.8837 

N.  9    7  56.3 

9.745 

1 

1     0  19.(50 

l.86.5tJ 

0  58  59.2  I 

10.857 

1 

2  29  50.36 

1.8853 

9  17  39.9 

9.707 

2 

1     2  11.49 

1.8643 

1     9  50.3  '. 

10.846 

2 

2  31  43.53 

1.8870 

9  27  21.2 

9.669 

,     3 

1     4    3.32 

1.8634 

1  20  40.7 

10.834 

3 

2  33  36.80 

1,8887 

9  37    0.2 

9.631 

4 

1     5  55.10 

1.8687 

1  31  30.4 

10.822 

4 

2  a5  30.17 

1.8004 

9  4(»  36.9 

9.592 

5 

1     7  46.H4 

1.86-20 

1  42  19.4 

10.810 

5 

2  37  23.(J5 

1.8929 

9  56  11.2 

9,5.V2 

(i 

1     9  38.54 

1.8613 

I  53    7.6 

10.797 

6 

2  39  17.24 

1.8941 

10    5  43.2 

9J>I3 

7 

1    11  30.20 

1.8607 

2    3  55.0 

10.783 

7 

2  41   10.94 

1.8960 

10  15  12.7 

9,4?i» 

B 

1    13  21.83 

1.860*2 

2  14  41.6 

10.769 

8 

2  43    4.76 

,      1.8960 

10  24  3J).8 

9.431 

9 

1    15  13.4-2 

I. 8597 

2  25  27.3 

10.754 

9 

2  44  58.70 

'      1.9000 

10  34    4.4 

g.-'jeg 

10 

1   17     4M 

La^g-j 

2  36  12.1 

10.739 

10 

2  46  52.76 

1.9020   < 

10  43  26.5 

9J4T 

11 

1    18  5f).5.3 

1.8589 

2  46  56.0 

10.723 

11 

2  48  46.94 

1.9041 

10  52  46.0 

9J04 

12 

1  20  48.05 

1.8586 

2  57  38.9 

10.707 

12 

2  50  41.25 

!      1.9062 

11     2    2.9 

9,960 

:  13 

1  22  39..5U 

1.8583 

3    8  20.8 

10.690 

13 

!      2  52  35.69 

'      1.9084 

11   11   17.2 

9.L>]6 

,  14 

1  24  31.05 

1.6581 

3  19     1.7 

10.672 

14 

2  54  30.26 

1.9107 

11  20  28.8 

9.171 

1   15 

1  2r)  22.53 

1.8580 

3  29  41.5 

10.654 

15 

2  56  24.97 

1      1.9129 

11  29  37.7 

9.125 

i   16 

1  28  14.01 

1.8579 

3  40  20.2 

10.635 

16 

2  58  19.81 

i      1.9151    1 

1 1  38  43.8 

9.0:9 

17 

1  30    5.48 

1.8578 

3  50  57.7 

10.616 

17 

3    0  14.78 

1.9174   . 

11  47  47.2 

9.033 

18 

I  31  .5(3  95 

1.8579 

4     1  34.1 

10.597 

18 

3    2    9.89 

1.9196 

1 1  56  47.8 

8.936 

19 

1  ;«  48.43 

1.8580 

4  12    9.3 

10.576 

19 

3    4     5.15 

1.9223 

12    5  4.5.5 

9.93ti 

;  20 

1  35  39.91 

1.8581 

4  22  43.2 

10.555 

20 

'      3    6    0.56 

1.9247 

12  14  40.3 

6.889 

21 

1  .37  31.40 

1.8583 

4  a3  15.9 

10.534 

21 

3    7  5(>.ll 

1.9971 

12  2:3  32.2 

8.840 

22 

1  39  22.91 

1.8586 

4  43  47.3 

10.512 

22 

3    9  51.81 

1.9297   . 

12  3^  21.1 

8.790 

i  23 

1  41   14.43 

1.8589 

N.  4  54  17.3 

10.469 

23 

3  11  47.67 

1.9322 

N.12  41     7.0 

;?.74(J 

MONDA 

Y  2. 

WEDNESDAY  4 

0 

1  43    5.97 

1.8593  ; 

N.  5    4  46.0 

10.466 

0 

3  13  43.68 

1.9348  N.12  49  49.9 

«<.689 

1 

1  44  57.54 

l.ai97 

5  15  13.3 

10.442 

1 

3  15  39.85 

1.9375 

12  58  2iU 

8.637 

2 

1  4G  49.13 

1.8601 

5  25  39.1 

10.417 

2 

3  17  36.18 

1.9401 

13    7    6.4 

«.5&.> 

3 

1  48  40.75 

1.8606   . 

5  :\6    3.4 

10.392 

3 

3  19  32.()6 

1.9427   ' 

13  15  39.9 

«,^•^2 

,     4 

1  50  32.4 1 

1.861t2 

5  46  26.2 

10.367 

4 

3  21  2J».30 

1.9454 

13  24  10.2 

N-IT" 

5 

1  52  24.10 

1.8618 

5  56  47.5 

10.342 

5 

3  2:}  26.11 

1.9182 

13  32  37.3 

tf.4i^ 

6 

1  54  15.83 

1.8625 

6    7    7.3 

10.317 

6 

3  25  2.3.0?) 

1.9511    ' 

13  41     1.2 

•i.OTl 

7 

1  56    7.60 

1.8633 

6  17  25.5 

10.289 

7 

3  27  20.24 

1.9539 

13  49  21.8 

^.315 

8 

1  57  59.42 

1.8641 

6  27  42.0 

10.961 

8 

3  29  17..5() 

1.9567 

13  57  39.0 

«.2:»9 

9  , 

1  59  5I.J9 

1.8649  , 

6  37  56.8 

10.232 

9 

3  31    15.04 

1.9595   ' 

14    5  52.8 

8.'20-i 

10 

2     1  43.21 

1.86.'>8 

()  48    9.9 

10.204 

10 

3  a3  12.70 

1.9624 

14   14    3.2 

a.l44 

11 

2    3  35.19 

1.6667 

6  58  21.3 

10.176 

11 

3  .35  10.53 

1.9653 

14  22  10.1 

8.0*7 

12 

2    5  27.22 

1.8677 

7    8  31.0 

10.147 

12 

3  37    8..54 

1.9683 

14  30  13.6 

!5.02!? 

13 

2    7  19.31 

1.8688 

7  18  ;38.9 

10.116 

13 

3  39    6.73 

1.9713 

14  38  13.5 

7,968 

14 

2    9  11.47 

1.8699 

7  28  44.9 

10.084 

14 

3  41     5.10 

1.9743 

14  46    9.8 

7,909 

15 

2  11     3.70 

1.8711 

7  38  49.0 

10.053 

15 

3  43    3.(>5 

1.9773   1 

14  .54     2.6 

7,849 

16 

2  12  5(1.00 

1.8723   '. 

7  48  51.2 

10.021 

16 

3  45    2.38 

1  9804 

15     1  51.7 

T.7i?7 

17 

2  14  48.37 

1.8735  , 

7  .58  51.5 

9.988 

17 

3  47     1.30  . 

1.9836 

15    9  37.0 

7,724 

,    18 

2  U)  40.82 

1.8748 

8    8  49.8 

9.955 

18 

3  49    0.41 

1.9867 

15  17  18.6 

7.662 

19 

2  18  :«.35 

1.8762 

8  18  4().l 

9.921 

19 

3  50  59.71 

1.9898 

15  24  .56.5 

7.599 

20 

2  20  25.1H5 

1.8776 

8  28  40.3 

9.887 

20 

3  .52  59.19 

1.9929 

15  32  30.5 

7JS.'tt 

21 

2  22  18.66 

1.8790 

8  38  32.5 

9.852 

21 

3  54  58.86 

1.9961 

15  40    0.7 

7.471 

22 

2  24  11.44 

1.8805 

8  48  22.6 

9.817 

22 

3  56  58.72 

1.9993   [ 

15  47  27.0 

7.406 

23  ; 

2  26    4.32 

1.8891 

8  58  10.5  ; 

9.781 

23 

3  58  58.78 

2.0026   i 

15  54  49.4 

7.340 

24  ! 

2  27  57.29 

1.8837 

N.  9    7  563  ; 

9.745 

24 

4    0  5.9.03 

3.0058    1 

V.I6    2    7.8 

7.273 

_-^ 

~ 

_  _  - 

-  - 

- 

-         -          — 

—        -^  '■     -  -   ■     — " "  ~~^ 
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1 

1 

GREENWICH 

MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

< 

Rigbt  Ascension. 

Diffifor 
1  MiDiito. 

DecliDatioB. 

Diff.  for 
1  Minate. 

Hour. 

Right  A»cenBioo. 

1 

Diff.  for 
1  Minute. 

Declinatioo. 

Diff.  for 
1  Minnie. 

1 

1 
1 
1 

THUESDAY  5, 

. 

SATURDAY  7. 

b     III      • 

8 

O           t          tl 

// 

h     lu      s 

8 

O           /          // 

// 

0 

4    0  59.03 

'^.0058 

N.16    2    7.8 

7.973 

0 

5  41     7.01  - 

9.1643 

N.20  21  5.3.6 

3.301 

1 

4    2  59.47 

3.0090 

16    9  22.2 

7.306 

1 

5  43  16.96 

3.1679 

20  25    8.7 

3.303 

2 

1     4    5    0.11 

3.0193 

16  16  :)2.5 

7.138 

2 

5  45  27.08 

3.1703  • 

•  20  28  17.9 

3.104 

3 

4     7    0.95 

9.0156 

16  23  38.8 

7.070 

3 

5  47  37.JJ8 

9.1731 

20  31  21.2 

3.006 

4 

4    9     1.99 

3.0189 

16  30  40.9 

7.000 

4 

5  49  47.85 

9.1760 

20  34  18.6 

3.906 

5 

4  11     3.22 

3.0393 

16  37  38.8 

6.930 

5 

5  51  58..50 

3.1789 

20  37    9.9 

8.805 

6 

4  13    4.65 

9.0356 

16  44  32.5 

6.860 

6 

5  54    9.32 

3.1817 

20  39  55.2 

3.704 

7 

4  15    6.29 

3.0989 

16  51  22.0 

6.789 

7 

5  56  20.30 

3.1844 

.    20  42  34.4 

9.603 

8 

4  17    8.12 

3.0399 

16  58    7.2 

6.716 

8 

5  58  31.44 

3.1871 

i    20  45    7.6 

9.509 

1    9 

4  19  10.15 

3.0355 

17    4  48.0 

6.643 

9 

6    0  42.75 

3.1896 

20  47  34.7 

9.400 

10 

4  21  12.38 

3.0389 

17  11  24.4 

6.570 

10 

6    2  54.22 

3.1994 

20  49  55.6 

9.997 

11 

4  23  14.82 

9.0493 

17  17  56.4 

6.497 

11 

6    5    5.84 

9.1950 

20  52  10.3 

3.194 

12 

4  25  17.46 

3.0457 

17  24  24.0 

6.439 

12 

6    7  17.62 

3.1976 

20  54  18.9 

9.091 

13 

4  27  20.31 

3.0491 

17  30  47.1 

6.347 

13 

6    9  29.5(> 

3.9009 

20  56  21.2 

1.98? 

14 

4  29  23.36 

3.0595 

17  37    5.6 

6.971 

14 

6  11  41.64 

9.9096 

20  58  17.3 

1.883 

15 

4  31  26.61 

3.0559 

17  43  19.6 

6.195 

15 

6  13  53.87 

3.3050 

21     0    7.1 

1.777 

16 

4  :W  30.07 

3.0593 

17  49  29.0 

6.117 

16 

6  16    6.24 

9.9074 

21     1  50.6 

1.673 

17 

4  a5  3:3.73 

9.0697 

17  55  33.7 

6.038 

17 

6  18  18.76 

9.9098 

i    21    3  27.7 

1.566   1 

18 

4  37  37.60 

9.0669 

18     1  33.6 

5.959 

18 

6  20  31.42 

9.9199 

1    21     4  58.5 

1.460   ' 

19 

4  39  41.67 

3.0696 

18    7  28.8 

5.881 

19 

6  22  44.22 

9.9144 

i    21    6  22.9 

1.353 

20 

4  41  45.95 

9.orjo 

18  13  19.3 

5.809 

20 

6  24  57.15 

9.9166 

i    21     7  40.9 

J. 346 

21 

4  43  50.43 

3.0764 

18  19    5.0 

5.731 

21 

6  27  10.21 

9.9187 

:    21     8  52.5 

1.139 

22 

4  45  55.12 

3.0798 

18  24  45.8 

5.639 

22 

6  29  23.40 

9.9909 

21     9  57.6 

1.08J 

23 

4  48    0.01 

9.0633 

N.18  30  21.7 

5M7 

23 

6  31  36.72 

9.9930 

N.21   10  .5^1.2 

0.934 

F 

RIDAY  6. 

SI 

JNDAY  8. 

1 

1 

1 

1 
0 

4  50    5.10 

3.0866 

N.18  a5  52.6 

5.474 

0 

6  33  50.16 

9.9950 

N.21   11  48.4 

1 
0.816 

.     1 

4  .52  10.40 

3.0900 

18  41  18.6 

5.391 

1 

6  36    3.72 

3.9970 

21  12  34.1 

0.707 

2 

4  54  15.90 

3.0934 

18  46  39.5 

5.307 

2 

6  38  17.40 

9.9389 

;    21  13  13.2 

0.597 

3 

4  56  21.61 

3.0968 

18  51  55.4 

5.939 

3 

6  40  31.19 

,      9.9307 

'    21  13  4.5.8 

0.488   ' 

4 

4  .38  27.52 

9.1009 

18  57    6.2 

r>.137 

4 

6  42  45.09 

9.9396 

1    21   14  11.8 

0.378 

5 

5    0  .33.a3 

9.1035 

19    2  11.9 

5.a'i9 

5 

6  44  59.10 

9.3344 

'    21  14  31.2 

0.968 

6 

5    2  39.94 

9.1068 

19    7  12.4 

4.965 

6 

6  47  13.22 

3.3363 

21  14  44.0 

0.158 

7 

5     4  46.45 

9.1109 

19  12    7.7 

4.877 

7 

6  49  27.44 

3.9378 

21   14  50.2 

+  0.047 

8 

5    6  5;).  16 

9.1136 

19  16  57.7 

4.789 

8 

6  51  41.76 

9.9394 

21  14  49.7 

-  0.063 

9 

5    9    0.08 

9.1169 

19  21  42.4 

4.701 

9 

6  53  56.17 

9.9409 

21   14  42.6 

0.174 

10 

5  11     7.19 

3.1903 

19  26  21.8 

4.619 

10 

6  56  10.67 

3.3494 

1    21  14  28.8 

0.985 

11 

5  13  14.50 

3.1935 

19  30  55.9 

4.533 

11 

6  58  25.26 

9.9439 

21  14    8.4 

0.396 

12 

5  15  22,01 

9.1967 

19  35  24.6 

4.433 

12 

7    0  39.94 

9.9453 

21  13  41.3 

0.507 

13 

5  17  29.71 

8.1300 

19  3J)  47.8 

4.341 

13 

7    2  54.70 

9.9467 

21  13    7.5 

0.619 

14 

5  19  37.61 

9.1339 

19  44    5.5 

4.349 

14 

7    5    9.54 

9.948C 

21  12  27.0 

0.733 

15 

5  21  45.70 

9.1364 

19  48  17.7 

4.157 

15 

7    7  24.46 

9.9499 

21  11  39.7 

0.844    , 

16 

5  23  53.98 

9.1396 

19  52  24.4 

4.065 

16 

7    9  39.45 

9.9504 

21   10  45.7 

0.956 

17 

5  26    2.45 

9.1499 

19  56  25.5 

3.971 

17 

7  1 1  54.51 

9.9515 

21     9  4.5.0 

1.068 

18 

5  28  11.12 

9.1461 

20    0  20.9 

3.877 

18 

7  14    9.63 

9.9596 

21     8  37.5 

1.181 

19 

5  30  19.98 

9.1499 

20    4  10.7 

3.789 

19 

7  16  24.82 

9.9537 

21     7  23.3 

1.993    ; 

20 

5  32  29.02 

9.1599 

20    7  54.8 

3.687 

20 

7  18  40.07 

9.9546 

21     6    2.3 

1.406 

21 

5  .34  38.24 

9.1569 

20  11  33.2 

3.593 

21 

7  20  5.5.37  ' 

9.9554 

21     4  34.6  ! 

1.518 

22 

5  :36  47.65 

3.1563 

20  15    5.8 

3.495 

22 

7  23  10.72 

9.9563 

21     3    0.1 

li631 

23  . 

5  38  57.24 

9.1613 

20  18  32.6 

3.398 

23 

7  25  26.12 

9.9571 

21     1  18.9 

1.744 

24  , 

5  41     7.01 

9.1613 

N.20  21  53  6 

3.301 

24  1 

7  27  41.57 

9.9578 

N.20  59  30.9 

1.857   1 
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GEBEiTWlOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right  Asoenaioii. 


Di£for 
1  Minute. 


DeoUnAtion. 


Difffor 
IMinate. 


0 
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2 

3 

4 

5 
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7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
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22 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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MONDAY  9. 


h 

7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 


m 

27 
21) 
32 
34 
36 
38 
41 
43 
45 
48 
50 
52 
54 
57 
59 
1 
3 
6 
8 
10 
12 
15 


8  17 
8  19 


41.57 
57.06 
12.59 
28.16 
43.76 
59.39 
15.05 
30.73 
46.43 

2.14 
17.87 
a3.60 
49.34 

5.09 
20.83 
36.57 
52.31 

8.04 
23.76 
39.46 
55.14 
10.81 
26.45 
42.07 


n 

3.3578 
8.3585 
3.3599 
9.9597 
9.9609 
9.9007 
9.9619 
9.9615 
9.9618 
9.9690 
9.9699 
9.9693 
9J9694 
9.9694 
9.9693 
9.9693 
9.9699 
9.9691 
9.9618 
9.9615 
9.9619 
9.9609 
9.9605 
9J9601 


N.20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
N.19 


II 


43 
41 
38 
S5 
32 
29 
25 
22 
18 
15 
11 
7 
3 
59 
55 
51 
47 


59  30.9 
57  36.1 
55  34.6  I 
53  26.3  1 
51  11.2 
48  49.3 
46  20.7 
45.3 
3.2 
14.3 
18.6 
16.2 
7.1 
51.2 
28.6 
59.4 
23.5 
40.9 
51,6 
55.7 
53.1 
43.9 
28.1 
5.7 


TUESDAY  10. 


n 

1.857 
1J69 
9.089 
9.105 
9.308 
9.491 
9.S33 
9.646 
9.758 
9.871 
9.964 
3.006 
3.900 
3.391 
3.439 
3JM3 
3.654 
3.766 
3.877 
3.987 
4.008 
4.908 
4.318 
4.498 


Hoar. 


Right  AAcension, 


8  21  57.66 

9.9595 

N.19  42  36.7 

4.537 

8  24  13.21 

9.9589 

19  38     1.2 

4.647 

8  26  28.73 

9.9584 

19  a3  19.1 

4.756 

8  28  44.22 

9.9578 

19  28  30.5 

4.864 

8  30  59.67 

2.9571 

19  23  35.4 

4.972 

8  a3  15.07 

2.9563 

19  18  a3.8 

5.080 

8  35  30.43 

9.9556 

19  13  25.8 

5.187 

8  37  45.74 

2.2548 

19    8  11.3 

5.294 

8  40     1.00 

9.9539 

19    2  50.5 

5.400 

8  42  16.21 

2.9531 

18  57  23.3 

5.507 

8  44  31.37 

9.9599 

18  51  49.7 

5.6J3 

8  46  46.47 

2.9519 

18  46    9.8 

5.718 

8  49     1.51 

9.9502 

18  40  23.6 

5.893 

8  51   16.49 

9.9499 

18  34  31.1 

5.997 

8  53  31.41 

9.9489 

18  28  32.4 

6.030 

8  55  46.27 

3.9471 

18  22  27.5 

6.139 

8  58    1.06 

9.9459 

18  16  16.5 

6.935 

9    0  15.78 

9.9448 

18    9  59.3 

6.338 

9    2  30.43 

9.9436 

18    3  35.9 

6.441 

9    4  45.01 

9.9493 

17  57    6.4 

6.549 

9    6  59.51 

2.9411 

17  50  30.9 

6.649 

9    9  13.94 

9.9398 

17  43  49.4 

6.749 

9  11  28.29 

9.3386 

17  37    1.9 

6.841 

9  13  42.57 

9.9373 

17  30    8.5 

6.940 

9  15  56.77 

9J9360 

N.17  23    9.1 

7.038 

Diff  for  I    Declination. 
1  Minnte.1 


Dili:  for 
iHinnte. 


0 
1 
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3 
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5 
6 
7 
8 
9 
0 
1 
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3 
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5 

6 

7 

8 

9 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

1. 

8 

9 
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3 
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5 

6 

7 

8 

9 
20 
21 
22 
23 
24 


WEDNESDAY  11. 


h   m 
9  15 

9  18 
9  20 
9  22 
9  24 
9  27 
9  29 
9  31 
9  33 
9  36 
9  38 
9  40 
9  42 
9  44 
9  47 
9  49 
9  51 
9  53 
9  55 
9  58 
10  0 
10  2 
10  4 
10  6 


56.77 
10.89 
24.92 
38.67 
52.74 

6.52 
20.21 
33.81 
47.33 

0.76 
14.10 
27.35 
40.51 
5:3.58 

6.55 
19.43 
32.22 
44.92 
57.52 
10.03 
22.45 
34.77 
47.00 
59.14 


8 

9.9360 
9.3346 
9.9339 
9.3318 
8.3304 
9.9989 
9.9974 
9.3960 
9.9946 
9.9931 
3.9916 
9.9901 
9.9186 
94)170 
3.3154 
3.9130 
3.8134 
8.8108 
3.3008 
3.3077 
3.9069 
3.3046 
8.9031 
9.3010 


N. 


IN. 


23 
16 
8 
I 
54 
46 
39 
6  31 
6  2:3 
6  15 


7 
7 
7 
6 
6 
6 


6 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 


7 
59 
51 
43 
35 
26 
18 
9 
1 
52 
43 
34 
25 
16 


9.1 
3.9 
52.8 
35.9 
13.2 
44.8 
10.7 
31.0 
45.6 
54.6 
58.1 
56.2 
48.8 
36.0 
17.8 
54.4 
25.7 
51.7 
12.5 
28J2 
38.8 
44.4 
45.0 
40.6 


THURSDAY  12. 


10  9 
10  11 
10  13 
10  15 
10  17 
10  20 
10  22 
10  24 
10  26 
10  28 
10  31 
10  33 
10  35 
10  37 
10  39 
10  42 
10  44 
10  46 
10  48 
10  50 
10  52 
10  55 
10  57 

10  59 

11  1 


11.19 
2,3.14 
35.00 
46.77 
58.45 
10.04 
21.54 
32.95 
44.27 
55.51 

6.ti6 
17.72 
28.(59 
39.5« 
50.39 

1.11 
11.76 
22.:« 
32.82 
43.23 
53.57 

3.84 
14.03 
24.15 
34.21 


3.9000 
9.1984 
9.1969 
9.1954 
9.1939 
9.1994 
9.1909 
2.1894 
2.1880 
9.1866 
9.1851 
9.1836 
2.1899 
9.1808 
9.1794 
9.1781 
9.1768 
9.1755 
9.1749 
9.1790 
2.1717 
9.1705 
9.1693 
9.1689 
9.1671 


N. 


N. 


4 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
I 
0 
0 
0 
0 
0 


7  31.4 
58  17.3 
48  58.4 
39  34.7 
30  6.3 
33.3 
55.7 
13.5 
26.8 
35.7 
40.2 
40.3 
36.2 
27.8 
15.2 
58.5 
37.7 
12.9 
44.1 
11.4 
34.8 
54.4 
10J3 
22.5 
31.1 


20 
10 

1 
51 
41 
31 
21 
11 

1 
51 
40 
30 
20 

9 
59 
48 
37 
27 
16 

5 


(I 

7.038 
7.136 
7.933 
7.330 
7.496 
7.581 
7U(15 
7.709 
7.803 
7.806 
7^87 
MTi 
6.168 
8JB6 
8J40 
8.434 
8Jfi9 
8.610 
8J06 
8.781 
8.865 
a948 
9U»1 
9.113 


9.194 

9.975 

9.355 

9.434 

9.513 

9.589 

9.665 

9.741 

9.815 

9.8BB 

9.961 

10.033 

10.104 

10.175 

10.344 

10.319 

10.380 

10.447 

10.513 

10.578 

10.6ti 

10.704 

10.766 

10.837 

10.887 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

floor. 

r 

Bight  Aaeenaion. 

Difllfor 
1  Minate. 

Dmifor 
IHJnate. 

Hour. 

Right  AfloeosioB. 

1 

Di£E:for 
IMinnte. 

Dedination. 

Difffor 
1  Minnte. 

Fl 

aiDAie 

13. 

8UJMDAY  15. 

1 

h     m      8       ' 

8 

C                   II 

II 

h    m      8 

8             1 

0       /         n 

II 

1    0 

11     1  34.21 

9.1671    ' 

N.IO    5  31.1 

10.687 

0 

12  45     1.18 

9.1609 

N.  0  32  25.9 

19.593 

1 

11     3  44.20 

3.1659 

9  54  36.1 

10.947 

1 

12  47  10.87 

9.1691    1 

0  19  50.0 

19.609 

2 

11     5  54.12 

9.1648 

9  43  37.5 

11.005 

2 

12  49  20.63 

9.1639  1 

N.  0    7  13.6 

19.611 

3 

11     8    3.98 

9.1638 

9  32  35.5  , 

11.069 

3 

12  51  30.46  1 

9.1644 

S.  0    5  23.3 

19.618 

4 

'    11  10  13.78 

9.1698 

9  21  30.1  , 

11.118 

4 

12  53  40.36 

9.1657 

0  18    0.6 

19.694 

5 

11   12  23.52 

9.1619 

9  10  21.3 

11.174 

5 

12  55  50.34 

9.1670 

0  30  38.2 

19.696 

6 

11   14  33.21 

9.1610 

8  59    9.2 

11.998 

6 

12  58    0.40 

9.1684 

0  43  16.0 

19.639 

7 

1 1   16  42.84 

9.1601 

8  47  53.9 

11.989 

7 

13    0  10.55 

9.1608 

0  55  54.0 

19.634 

'    8 

1 1  18  52.42 

9.1599 

8  36  35.4 

11.334 

8 

13    2  20.78 

9.1719 

1     8  32.1 

19.636 

9 

11  21     1.94 

9.1584 

8  25  13.8 

11.386 

9 

13    4  31.10 

9.1798 

1  21  10.3 

19.637 

10 

11  2:3  11.42 

9.1576 

8  13  49.1 

11.437 

10 

13    6  41.52 

9.1744 

1  33  48.5 

19.636 

n 

11  25  20.85 

9.1568 

8    2  21.4 

11.486 

11 

13    8  52.03 

9.1760 

1  46  26.6 

19.633 

12 

1 1  27  30.23 

9.1560 

7  50  50.8 

11.534 

12 

13  11     2.64 

9.1778 

1  59    4.5 

19.630 

13 

1 1  29  39.57 

9.1554 

7  39  17.3 

11.589 

13 

13  13  13.:i6 

9.1796 

2  11  42.2 

19.696 

14 

11  31  48.88 

9.1548 

7  27  41.0 

11.698 

14 

13  15  24.19 

9.1814 

2  24  19.6 

19.690 

15 

n  33  58.15 

9.1549 

7  16     1.9 

11.674 

15 

13  17  35.13 

9.1839 

2  36  56.6 

19.613 

16 

11  36    7.39 

9.1537 

7    4  20.1 

11.719 

16 

13  19  46.18 

9.1851 

2  49  3.3.2 

19.605 

17 

11  38  16.59 

9.1531 

6  52  35.6 

11.769 
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GBEENWICH  MBAK  TIME. 

■ 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Hour. 

Bight  Ascension. 

Diff.  for 
1  Minuto. 

Declination. 

Diffifor 
1  Minute 

Hoar. 

Right  Ascension. 

Diff  for 
1  Minute. 

Declination. 
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1  Minute. 
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5.334 

21 

15  19  35.03 

2.3557 

13  14  17.5 

10.359 

21 

17  17  12.81 
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3.5431 

19  .58    2.6 

4.651 

2 

15  31  24.84 

2.3764 

14    5    5.3 

9.954 

2 

17  29  .54.44 

9.5443 

20    2  37.(> 

4.515 

3 

15  33  47.55 

2.3»05 

14  15    0.0 

9.868 

3 

17  32  27.16 

3.5463 

20    7    4.4 

4.377 

4 

15  36  10.50 

2.3846 

14  24  49.5 

9.782 

4 

17  35    0.00 

3.5483 

20  1 1  22.9  . 

4.339 

5 

15  38  33.70 

2.3887 

14  34  ;«.9 

9.696 

5 

17  37  32.95 

3.5501 

20  15  a3.i 

4.100 

6 

15  40  57.15 

2.3929 

14  44  13.0 

9.607 

6 

17  40    6.01 

2.5518 

20  19  .34.9 

3.961 

7 

15  43  20.85 

2.3971 

14  53  46.7 

9.516 

7 

17  42  39.17 

3.5535 

20  23  28.4 

3.&£2 

8 

15  45  44.80 

2.4013 

15    3  14,9 

9.433 

8 

17  45  12.43 

3.5551 

20  27  13.5  1 

3.631 

■     9 

15  48    9.00 

2.4054 

15  12  37.5 

9.330 

9 

17  47  45.78 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 
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Right  Ascension. 

Diff  for 
1 1  Minnte. 

Declination. 

Dlfllfor 
1  Minnte. 

Hoar. 

Right  Ascension. 

Diffi  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 
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35  3:195 

2.2802 

16  17  31.9 

8.074 

0 

19 

42  35.r« 

2.5098 

20  44  34.9 

2.878 

6 

21 

37  50..59 

2.2745 

16    9  2.1.0 

8.156 

7 

19  45     5.82 

2.5064 

20  4 1  38.2 

3.012 

7 

21 

40    ().89 

2.2689 

16     I   1.3.2 

8.237 

8 

19 

47  36.10 

2.5029 

20  38  33.5 

3.145 

8 

21 

42  22.86 

2.2633 

15  52  56.() 

8.317 

II 

19  50    6.17 

2.4993 

20  35  20.8 

3.277 

9 

21 

44  38.49 

2.2577 

15  44  35.2 

8.395 

10 

19 

52  n(>.0*> 

2.4956 

20  32    0.2 

3.409 

10  < 

21 

46  53.78 

2.2520 

'  15  36    9.2 

8.472 

II 

19 

55    5.64 

2.4917 

20  28  31.7 

3.540 

11 

21 

49    8.73 

2.2464 

15  27  38.6  , 

8.548 

12 

19  .57  35.02 

2.4877 

20  24  55.4 

3.670 

12  , 

21 

51  2:1.35 

2.2406 

15  19    3.4 

8.62:5 

13 

20 

0    4.17 

2.4838 

20  21   11.3 

3.799 

13  1 

21 

53  37.(53 

2.2352 

15  10  2.3.8 

8.697 

14 

20 

2  3:i.08 

2.4798 

20  17  19.5 

3.927 

14  . 

21 

55  51. .58 

2.2297 

15     1  :39.8 

8.768 

15 

20 

5     1.75 

2.4757 

20  13  20.0 

4.055 

15 

21 

58    5.19 

2.2241 

14  52  51.6 

8.838 

16 

20 

7  30.16 

2.4714 

20    9  12.9 

4.181 

16 

22 

0  18.47 

9.2165 

14  43  59.2 

8.908 

17 

20 

9  58.32 

2.4671 

20    4  58.3 

4.306 

17 

22 

2  31.41 

2.2129 

14  35    2.6 

8.977 

18 

20 

12  26.22 

2.4628 

20    0  36.2 

4.431 

18 

22 

4  44.02 

2.2074 

14  26     1.9 

9.045 

H) 

20 

14  5:mi 

2.4584 

1.9  56    6.6 

4.555 

19 

22 

6  5<)..30 

2.2019 

14   16  57.2 

9  111 

20 

20 

17  21.23 

2  4539 

19  51  29.6 

4.677 

20 

22 

9    8.25 

2.1964 

14     7  48.6 

9.175 

21 

20  19  48.3:i 

2.4493 

19  46  45.4 

4.798 

21 

22 

11  19.87 

2.1910 

13  58  36.2  1 

9.938 

'22 

20  22  15.15 

2.4447 

19  41  53.9, 

4.918 

22 

22 

13  31.17 

9.J856 

13  49  20.0 

9.301 

23 

20  24  41.69 

2.4400 

19  36  55.2 

6.037 

23 

22 

15  42.14 

9.1801 

13  40    0.1  ; 

9.3G9 

24 

20  27    7.95 

9.43S9 

S.19  31  49.4; 

5.155 

24 

22 

17  52.78 

9.1747 

S.  13  30  36.5 

9.422 

120 


JULY,   1888. 


XI. 


GBBBM  WIOH  MEAN  TIME. 

• 

1 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Bight  Ascension. 

DULffft 
IMinato. 

DeeUuttloB. 

Dili:  for 
IMlnnte. 

Soar. 

Bight  Ascension. 

Diitfor 
IMlnnte. 

Declination. 

DUE  for. 

1  Mlnnte. 

1 

WEL 

>:nesd 

AY  25. 

Jb'JttlDAY  27. 

h     m      8 

8 

O         »         tt 

// 

h    m     s 

8 

O           1          tt 

tt 

0 

22  17  52.78 

3.1747 

8.13  30  36.5 

9.499 

0 

23  56  45.46 

1.9631 

H.  5  10  11.3 

11.049 

1 

22  20    3.10 

9.1683 

13  21     9.4 

9.481 

1 

23  58  43.15 

1.9599 

4  59    8.5 

11.068 

2 

22  22  13.10 

9.1640 

13  11  38.8 

9.530 

2 

0    0  40.65 

1.9668 

4  48    5.1 

11.069  , 

3 

22  24  22.78 

9.1587 

13    2    4.7 

9.506 

3 

0    2  37.96 

1.9537 

4  37     1.1 

11.071 

4 

22  26  32.14 

9.1534 

12  52  27.3 

9J651 

4 

0    4  35.09 

1.0507 

4  25  56.6 

11.079 

5 

22  28  41.19 

9.1489 

12  42  46.6 

9.705 

5 

0    6  32.04 

li)478 

4  14  51.6 

11.087 

6 

22  30  49.92 

9.1499 

12  a3    2.7 

9.7S8 

6 

0    8  28.82 

1.0449 

4    3  46.2 

11.093 

7 

22  32  58.34 

9.1377 

12  23  15.6 

9.810 

7 

0  10  25.43 

1.9491 

3  52  40.4 

11.090 

8 

22  35    6.45 

9.1396 

12  13  25.5 

9.860 

6 

0  12  21.87 

1.9393 

3  41  34.3 

11.104   \ 

9 

22  37  14.25 

9.1974 

12    3  32.4 

9.910 

9 

0  14  18.14 

1.9366 

3  30  27.9 

11.100 

10 

22  39  21.74 

9.1993 

1 1  53  36.3 

9.968 

10 

0  16  14.26 

1.0940 

3  19  21.2 

11.119 

11 

22  41  28.93 

9.1173 

1 1  43  37.4 

10.005 

11 

0  18  10.22 

1.9313 

3    8  14.4 

11.115 

12 

22  43  35.82 

9.1193 

1 1  a3  35.7 

10.059 

12 

0  20    6.02 

1.9887 

2  57    7.4 

1I.U7  . 

13 

22  45  42.41 

9.1073 

11  2;3  31.2 

10.097 

13 

0  22    1.67 

1.9963 

2  46    0.3 

11.119 

14 

22  47  48.70 

9.1094 

11  13  24.1 

10.140 

14 

0  23  57.18 

1.9939 

2  34  53.1 

11.190  1 

15 

22  49  54.70 

9.0975 

11     3  14.4 

10.183 

15 

0  25  52.54 

1.9915 

2  23  45.9 

11.190  ' 

16 

22  52    0.40 

9.0997 

10  53    2.1 

10.996 

16 

0  27  47.76 

1.9193 

2  12  38.7 

11.119 

17 

22  54    5.82 

9.0879 

10  42  47.3 

10.967 

17 

0  29  42.85 

1.9171 

2    1  31.6 

11.118 

18 

22  50  10.95 

9.0831 

10  32  30.1 

10.306 

18 

0  31  37.81 

1.9149 

1  50  24.6 

11.116 

19 

22  58  15.79 

9.0783 

10  22  10.6 

10.344 

19 

0  33  32.63 

1.9197 

1  39  17.7 

11.113 

20 

23    0  20.J35 

9.0737 

10  11  46.8 

10.383 

20 

0  35  27.33 

1.9107 

1  28  11.1 

11.100  1 

21 

23    2  24.63 

9.0601 

10     1  24.7 

10.410 

21 

0  37  21.91 

1.0067 

1  17    4.7 

11.106  ' 

22 

23    4  28.64 

9.0645 

9  50  58.5 

10.454 

22 

0  39  16.37 

1.0067 

1    5  58.5 

11.100 

23 

23    6  32.37 
THl 

9.0600 

IRSBI 

8.  9  40  30.2 
LY  26. 

10.488 

23 

0  41  10.71 
SAl 

1.0047 

8.  0  54  52.7 
lY  28. 

UM4  \ 

0 

23    8  35.83 

9.0654 

8.  9  29  59.9 

10.599 

0 

0  43    4.94 

1.9099 

S.  0  43  47.2 

11.088 

1 

23  10  39.02 

9.0510 

9  19  27.6 

10.554 

1 

0  44  .59.06 

1.0019 

0  32  42.1 

11.081 

2 

23  12  41.95 

9.0487 

9    8  53.4 

10.586 

2 

0  46  53.08 

1.8006 

0  21  37.5 

11.073 

3 

23  14  44.62 

9.0493 

8  58  17.3 

J0.617 

3 

0  48  47.00 

1.8078 

8.  0  10  33.3 

11.066 

4 

23  16  47.03 

9.0380 

8  47  39.4 

1(U646 

4 

0  50  40.82 

1.8909 

N.  0    0  30.4 

11.057  . 

5 

23  18  49.18 

9.0337 

8  36  59.8 

10.674 

5 

0  52  34.54 

1.8946 

0  11  33.5 

11.047 

6 

23  20  51.07 

9.0996 

8  26  18.5 

10.709 

6 

0  54  28.17 

1.8939 

0  22  36.0 

11.037 

7 

23  22  .52.72 

9.0954 

8  15  35.6 

10.798 

7 

0  56  21,72 

1.8018 

0  33  37.9 

11.097 

8 

23  24  54.12 

9.0913 

8    4  51.1 

10.754 

8 

0  58  15.19 

1.6904 

0  44  39.2 

11.016 

9 

23  26  55.27 

9.0179 

7  54    5.1 

10.778 

9 

1     0    8.57 

1.8801 

0  55  39.8 

11.003 

10 

23  28  56.18 

9.0139 

7  43  17.7 

10.809 

10 

1     2    1.88 

1.8878 

1     6  39.6 

10.990 

11 

23  30  56.86 

9.0093 

7  32  28.8 

10.896 

11 

1     3  5.5.11 

1.8866 

1   17  38.6 

10.977 

12 

2:3  32  57.30 

9.0054 

7  21  38.6 

10.847 

12 

1     5  48.27 

1.8855 

1  28  36.8 

10.963 

13 

23  34  57.51 

9.0016 

7  10  47.2 

10.868 

13 

1     7  41.37 

1.8845 

1  39  34.1 

10.948 

14 

23  36  57.49 

1.9978 

6  59  54.5 

10.888 

14 

1     9  34.41 

1.8835 

1  50  30.5 

10.933 

15 

23  38  57.24 

1.9940 

6  49    0.6 

10.907 

15 

1  11  27.39 

1.8895 

2    1  26.1 

10.918 

16 

23  40  56.77 

1.9904 

6  38    5.6 

10.996 

16 

1  13  20.31 

1.8815 

2  12  20.7 

10.909 

17 

23  42  56.09 

1.0868 

6  27    9.5 

10.943 

17 

1  15  13.17 

1.8806 

2  23  14.3 

10.8N 

18 

23  44  55.19 

1.9839 

6  16  12.4 

10.960 

18 

1  17    5.98 

1.8798 

2  34    6.8 

10.867 

19 

23  46  54.06 

1.9797 

6    5  14.3 

10.976 

19 

1  18  58.75 

1.8791 

2  44  58.3 

10.849 

20 

23  48  52.76 

1.9709 

5  54  15.3 

10.990 

20 

1  20  51.48 

1.8785 

2  55  48.7 

10.830 

21 

23  50  51.23 

1.0799 

5  43  15.5 

11.003 

21 

1  22  44.17 

1.8779 

3    6  37.9 

10.611    ' 

22 

23  52  49.50 

1.9606 

5  32  14.9 

11.017 

22 

1  24  36.83 

1.8774 

3  17  26.0 

10.791 

23 

28  54  47.58 

1.9063 

5  21  13.5 

11.030 

23 

1  26  29.46 

1.8768 

3  28  12.8 

10.710 

24 

23  56  45.46 

1.9631 

8.  5  10  11.3 

11.049 

24 

1  28  22.05 

1.8763 

N.  3  38  58.4 

10.7* 

xn. 
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GBBBM  WIOH  MEAlSr  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Asodoaloii. 

Diftfor 
IMlnutew 

Diftfor 
iMlnatA 

Hour. 

Right  Aaoenalon. 

Diftfor 
iMlnato. 

DeoUnatlon. 

Diftfor 
IMlnate. 

SL 

IJ^DAl 

r29. 

TUESDAY  31. 

h     m      8 

B 

O          t          it 

M 

b      U1        8 

B                       a        1        II 

it 

0 

1  28  22.05 

1.8763 

N.  3  38  58.4 

10.749 

0 

2  58  56.48 

1.9170 

N.ll  40     5.0 

9.084 

1 

1  30  14.62 

1.8760 

3  49  42.7 

10.798 

1 

3    0  51.56 

1.9191 

11  49    8.6 

9.036 

3 

1  32    7.17 

1.8757 

4    0  25.7 

10.706 

2 

3    2  46.77 

I.99I9 

11  58    9.3 

8.987 

9 

1  33  59.70 

1.8754 

4  11     7.4 

10.683 

3 

3    4  42.10 

1.9333 

12    7    7.0 

8.937 

4 

1  35  52.22 

1.8751 

4  21  47.7 

10.660 

4 

3    6  37.56 

1.9354 

12  16    1.7 

8.887 

5 

1  37  44.72 

1.8749 

4  32  26.6 

10.636 

5 

3    8  33.15 

1.9376 

12  24  53.4 

a837 

6 

1  39  37.21 

1.8748 

4  43    4.0 

10.611 

6 

3  10  28.88 

1.9999  1      12  a3  42.1 

8.786 

7 

1  41  29.70 

1.8748 

4  53  39.9 

10.586 

7 

3  12  24.74 

1.9399       12  42  27.7 

8.r34 

8 

I  43  22.19 

1.8748 

5    4  14.3 

10.561 

8 

3  14  20.74 

1.9345         12  51    10.1 

8.681 

9 

1  45  14.67 

1.8748 

5  14  47.2 

10.535 

9 

3  16  16.88 

1.9368  !     12  59  49.4 

8.698 

10 

i  47    7.16 

1.8749 

5  25  18.5 

10.508 

10 

3  18  13.16 

1.9399 

13    8  25.5 

8.575 

I] 

1  48  59.66 

1.8751 

5  35  48.2 

10.481 

11 

3  20    9.59 

1J417 

13  16  58.4 

8.531 

12 

1  50  52.18 

1.8754 

5  46  16.2 

10.453 

12 

3  22    6.16 

1.9441 

13  25  28.0 

8.466 

13 

I  52  44.71 

1.8757 

5  56  42.5 

10.494 

13 

3  24    2.88 

1.9466 

13  ;i3  54.3 

8.411 

14 

1  54  t^:Z6 

1.8760 

6    7    7.1 

10.396 

14 

3  25  59.76 

1.9499  1      13  42   17.3 

8.355 

15 

1  56  29.83 

1.8763 

6  17  30.0 

10.367 

15 

3  27  56.79 

1.9517  1     13  50  36.9 

8.998 

16 

1  58  22.42 

1.OT67 

6  27  51.! 

10.336 

16 

3  29  53.97 

1.0543 

13  58  53.1 

8.941 

17 

2    0  15.03 

1.8771 

6  38  10.3 

10.305 

17 

3  31  51.31 

1.9570 

14    7    5.8 

8.183 

18 

2    2    7.(;7 

1.8777 

«>  48  27.7 

10.974 

18 

3  33  48.81 

1.9597  1      14    15   15.1 

8.196 

19 

2    4    0.35 

1.8783 

6  58  43.2 

10.943 

19 

3  35  46.47 

1.9694 

14  2:^  20.9 

8.067 

20 

2    5  53.07 

1.8790 

7    8  56.8 

10.S11 

20 

3  37  44.30 

1.9659 

14  31  23.1 

8.007 

21 

2    7  45.83 

1.8797 

7  19    8.5 

10.178 

21 

3  39  42.29 

1.9679 

14  39  21.7 

7.947 

22 

2    9  38.63 

1.6804 

7  29  18.2 

10.144 

22 

3  41  40.45 

1.9707 

14  47  16.7 

7.886 

23 

2  11  31.48 

1.8819 

N.  7  39  25.8 

10.110 

23 

3  43  38.78 

1.9735  lN.14  55     8.0 

7.894 

M( 

)NDA1 

I  30. 

WEDNBS 

DAY,  AUGUST  1 

I. 

0 

1 

2  13  24.38 
2  15  17.33 

1.6891 
1.8830 

N.  7  49  31.4 
7  59  34.9 

10.076 
10.041 

0 

3  45  37.27 

1.9764  ;N.15    2  55.6 

7.769 

2 

2  17  10.34 

1.8839 

8    9  36.3 

10.006 

3 

2  19    3.40 

1.8849 

8  19  35.6 

9.970 

4 

2  20  56.53 

1.8860 

8  29  32.7 

9.933 

5 

2  22  49.72 

1.8871 

8  39  27.5 

9.895 

PHASES 

OP  THE  MOON. 

6 

2  24  42.98 

1.8889 

,      8  49  20.1 

9.857 

7 

2  26  36.31 

1.8894 

\      8  59  10.4 

9.819 

.    8 

2  28  29.71 

1.8907 

9    8  58.4 

9.761 

d        h 

m 

I    5 

2  30  23.19 

1.8930 

9  18  44.1 

9.749 

i 

1  New  Moon . 

.    .  July      8    18 

16.6 

1  10 

2  32  16.75 

1.8933 

9  28  27.4 

9.709 

1 

11 

2  34  10JJ9 

1.8947 

9  38    8.3 

9.661 

}>  First  Quarte 

r.    ...    16      0 

12.8 

12 

2  36    4.11 

1.8961 

9  47  46.7 

9.690 

< 

3  Full  Moon  . 

....    22     17    ^ 

15.1 

13 
1  14 

2  37  57i>2 
2  39  51.83 

1.8976 
1.8999 

9  57  22.7 
10    6  56.1 

9.578 
9.536 

< 

^  Last  Qtiarte 

r  ....    30      8    J 

29.6 

15 
16 

2  41  45.83 
2  43  39i)2 

1.9008 
1.9094 

10  16  27.0 
10  25  55.3 

9.493 
9.450 

17 

2  45  34.1 1 

1.9041 

10  35  21.0 

9.^7 

d      h 

18 

2  47  28.41 

1.9058 

10  44  44.1 

9.369 

< 

t  Apogee  .    . 

.    .  July      3    12.1 

19 
20 

2  49  22.81 
2  51  17.32 

1.9076 
1.9094 

10  54    4.5 

11  3  22.2 

9.317 
9.979 

i 

t  Perigee  .    . 

....    19      5.0 

21 

2  53  11.94 

1.9113 

11  12  37.1 

9.935 

{ 

Z  Apogee  .    . 

....    31      6.0 

22 

2  55    6.67 

1.9139 

11  21  49.2 

9.178 

23 

2  57     1.52 

1.9151 

11  30  58.5 

9.131 

24 

2  58  56.48 

1.9170 

N.ll  40    5.0 

9.084 

122 


JULY,    1888. 


XIIL 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 

1 

P,  L. 

P.  L. 

• 

p.  L. 

P.  L.  i 

Day  of 
Moot] 

Name  aud  Dire< 
of  Object. 

Btiou 

Noon. 

of 
Dlff. 

0           t          II 

of 
Diff. 

Vlh. 

1 

of 
Dlff. 

IXh- 

of 
Dlff. 

c           /        // 

O            »          tf 

Of/' 

1 

uAquWw 

w. 

78  17  21 

3633 

79  35  30 

3695 

80  53  37 

3688 

82  11  41 

3630 

Fomalhaut 

w. 

43  17  59 

3506 

44  38  14 

3490 

45  58  49 

3473 

47  19  43 

3459 

u  PegJisi 

w. 

32  32    8 

4665 

33  33  37 

4546 

34  36  49 

4439 

35  41  35 

4345 

Aldebftrnn 

E. 

54  12  40 

3013 

52  42  43 

3090 

51   12  55 

3097 

49  43  16 

3034 

I 

Sum 

E. 

m  14  53 

3371 

84  52    3 

3379 

83  29  23 

3387 

82    6  52 

3394 

2 

u  Aquilae 

W. 

88  41  20 

3646 

89  59    5 

3649 

91  16  46 

3653 

92  34  23 

.3658  ' 

1 

Fomalhaut 

W. 

54    7  44 

3405 

55  29  55 

3397 

56  52  15 

3389 

58  14  44 

3383  1 

a  Fegiksi 

W. 

41  24  12 

400» 

42  35  44 

3959 

43  48    4 

3916 

45     1     8 

3875  1 

Aldeburun 

E. 

42  16  55- 

3060 

40  47  57 

3065 

39  19    4 

3069 

37  50  16 

3079 

Sun 

E. 

75  16    7 

3433 

73  54  16 

3497 

72  32  30 

3431 

71   10  48 

3433 

1 

3 

Fomalhaut 

W. 

65    9    5 

3351 

66  32  18 

3345 

67  55  38 

3338 

69  19    5 

3339 

i 

u  Pegasi 

W. 

51  15  41 

3719 

52  32    8 

3694 

53  49    1 

3671 

55    6  19 

3649 

AUIebarun 

E. 

30  27    3 

3081 

28  58  30 

3089 

27  29  58 

3068 

26     1  26 

3089 

> 

Sun 

E. 

64  22  59 

3449 

63     1  30 

3449 

61  40    1 

3443 

60  18  33 

3449 

4 

1 

Fomalhaut 

W. 

76  17  56 

3306 

77  42     1 

3300 

79    6  13 

3394 

80  30  32 

3388  , 

a  Pegasi 

W. 

61  38  11 

3558 

62  57  31 

3543 

64  17    8 

3537 

65  37    2 

3513 

Sun 

E. 

53  30  50 

3439 

52    9  10 

3430 

50  47  27 

3495 

49  25  39 

3499 

5 

Foraalliaut 

W. 

87  3:3  44 

3959 

88  58  43 

3954 

90  23  48 

3948 

91  49    0 

3949 

ot  Pegasi 

W. 

72  20  21 

3446 

73  41  43 

3436 

75    3  19 

3435 

76  25    7 

3414 

'<  Arietis 

W. 

21>    4  42 

3746 

30  20  40 

3680 

31  37  48 

3691 

32  5^5    0 

3568 

Sun 

E. 

42  35  27 

3397 

41   13    7 

3391 

39  50  40 

3385 

38  28    6 

3379 

♦) 

Fomalhaut 

W. 

98  56  41 

3315 

100  22  32 

3909 

101  48  30 

3904 

103  14  34 

3199 

u  Psgasi 

W. 

83  17  12 

3363 

84  40  11 

3353 

86    3  21 

3345 

87  26  41 

3335 

a  Arietis 

W. 

:^)  39  42 

3379 

41     2  31 

3340 

42  25  .56 

3313 

43  49  5,3 

3987 

Sun 

E. 

31  a3  20 

3343 

30    9  58 

3334 

28  46  26 

3396 

27  22  45 

3319 

10 

,  Su>- 

W. 

14  33    7 

3040 

16    2  30 

3098 

17  32    8 

3016 

19    2     1 

3005 

1  Spicn 

E. 

79  10    3 

9731 

77  34     4 

3799 

75  57  54 

3713 

74  21  32 

3705 

Mars 

E. 

81  20  26 

9873 

79  47  as 

9864 

78  14  28 

9855 

76  41  12 

9846 

Jupiter 

1 

E. 

113  37  2*2 

9693 

1 12    0  33 

9684 

110  23  31 

8675 

108  46  17 

9665 

11 

Sun 

W. 

26  34  4e 

9953 

28     6    0 

9943 

29  37  24 

3933 

31.  9     1 

993:1 

Snicji 
Mars 

E. 

66  16  55 

9664 

(54  39  27 

9657 

63     1  49 

9650 

61  24    2 

9643 

E. 

68  52    2 

9804 

67  17  39 

9796 

65  43    6 

9786 

64    8  22 

9779 

Jupiter 

E. 

100  37    2 

9691 

98  58  35 

9619 

97  19  56 

3603 

95  41     5 

3594 

Aiitaree 

E. 

112  10    5 

9681 

no  32  59 

9670 

108  55  39 

3660 

107  18    6 

9651 

12 

Sun 

W. 

38  50    9 

9876 

40  22  58 

3667 

41  55  59 

9858 

43  29  12 

8849 

Spica 

E. 

5,3  12  42 

9609 

51  33  59 

9604 

49  .55    9 

3599 

48  16  12 

3593 

Mars 

E. 

56  12  \i) 

9743 

54  36  27 

3736 

.53    0*35 

'    3739 

51  24  34 

3793 

Jupiter 

E. 

87  2.3  55 

9553 

85  43  55 

3544 

84    3  43 

9536 

82  23  20 

9599 

Antares 

E. 

\n)  7  10 

9604 

97  28  21 

3596 

95  49  21 

9588 

94  10    9 

3579 

13 

Sun 

W. 

51  18    8 

9805 

52  52  29 

3796 

54  27    2 

9788 

56     I  46 

9779 

,  Regulus 

W. 

14  42  12 

3596 

16  22  49 

3510 

18    3  48 

8497 

19  45    5 

9485 

,  Spica 

E. 

39  59  58 

8577 

38  20  31 

3576 

36  41    3 

9576 

35     1  35 

"9577 

■ 

Mars 

E. 

43  22  30 

9695 

41  45  44 

9698 

40    8  53 

1 

3688 

38  31  57 

9684 
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GKEBNWICH  MEAN  TIBtE. 


LUNAR  DISTANCES 


9 


Name  and  Direction 
of  Object. 


FoiDallmiit 
ce  Pcgasi 
Aldebaruii 

Sun 

2  <zAquila; 
Fomalhant 
o  Pegnsi 
Aldebaraii 

3  I  Fomalhaut 
I  'i  Pegnsi 

,  Aldebaran 
I  Sun 

4  I  Fomalhaut 
[  aPegasi 

I  Suff 

5  I  Fomalhaut 

<x  Peg; » pi 
a  Arieti.** 

,  Su.x 

<i      Foiunlhaut 
a  Pegnsi 
.  ft  Arietiw 
,  Su.'v 

10  I  SU5 

I  Spicu 
Mars 
Jupiter 

11  '  Sun 

I  Spicu 
'  Mars 
;  Jupiter 
.  An  Dues 

12  Sun 
Sj»icn 
Mar.s 
Jupiter 
Antnre« 

13  i  Su!f 

,  ReguluH 
I  Spica 
Mars 


I 


W. 
W. 

vv. 

E. 
E. 

W. 

w. 
w. 

E. 
E. 

VV. 
W. 
E. 
E. 

W. 
W. 
E. 

W. 
W. 
W. 
E. 

\V. 
W. 
\V. 

E. 

W. 
E. 
E. 
E. 

VV. 

E. 
E. 
E. 
E. 

VV. 
E. 
E. 
E. 
E. 

VV. 
VV. 

E. 
E. 


p.  L. 

Midnight. 

of 

II 

Diff. 

O           / 

83  Qt)  43 

3633 

48  40  5.3 

3446 

36  47  40 

4>i6Q 

48  13  45 

3040 

60  44 

29 

3400 

93  51 

.55 

3663 

59  37  21 

3375 

4G  14  53 

3838 

36  21 

32 

3074 

69  49 

9 

3436 

70  42  39 

33-27 

56  24 

0 

3699 

24  32  55 

3083 

58  57 

4 

3440 

81  54  57 

3^83 

Q^  57 

12 

3499 

48    3  47 

3417 

93  14 

19 

'i-Xil^ 

77  47 

8 

3403 

34  15 

9 

;ij-ji 

37     5 

25 

:«7-2 

104  40 

44 

3195 

88  50 

12 

:w-36 

45  14 

t^O 

3162 

25  58 

55 

3310 

20  32 

8 

t>»94 

72  44 

59 

2697 

75    7 

44 

2838 

107     8 

50 

26.'>6 

32  40 

51 

2913 

59  46 

5 

2636 

62  33 

27 

2772 

94    2 

2 

3:.8o 

105  40  20 

9642 

45    2 

3() 

2M0 

46  37 

8 

2r>*'9 

49  48  25 

2717 

80  42  47 

2520 

92  30  45 

2571 

.57  :^  41 

2771 

21  26  39 

2475 

33  22 

8 

9580 

36  54  56 

9689 

XV1». 


I> 


84  47  42 
50  2  17 
37  55  14 

46  44  22 
79  22  13 

95  9  22 
61  0  6 

47  29  16 

34  52  51 
68  27  ;i3 

72  6  19 
57  42  3 
23  4  23 

57  35  33 

83  19  29 
\^  17  37 
46  41  50 

94  39  45  I 
79  9  21  ! 

35  35  10 
35  42  3() 

10<)  6  59 
90  13  5.3 
46  39  16 
21  34  55 

2i  2  28 
71  8  15 

73  34  5 
105  31  11 

34  12  53 

58  7  59 
fJO  58  22 
\n  22  47 

104  2  2*2 

46  36  12 
4  4  57  58 

48  12  8 ' 
79  2  2 1 
JH)  51  10  I 

59  1 1  47  I 
2:^  8  28 
31  42  45 

35  17  52 


P.L. 

P.L 

1 

P.L. 

of 

XVUlh 

of 

XXli*. 

of 

Diff. 

O           1         II 

Diff. 

Dfff. 

0            1        II 

3635 

86    5  38 

3638 

87  23  31 

3649 

3435 

51  2;)  54 

3494 

52  45  43 

3414 

4187 

39    3  52 

4191 

40  13  33 

4062 

3047 

45  15    7 

3059 

43  45  58 

3056 

3406 

78    0    5 

3413 

76  38    3 

3418 

3667 

96  26  44 

3673 

97  44    0 

3677 

3368 

(J2  22  59 

3369 

63  45  .59 

3357 

3805 

48  44  13 

3774 

49  59  42 

3746 

3077 

33  24  13 

3078 

31  55  37 

3080 

3438 

67    6    0 

3440 

65  44  29 

3441 

3399 

73  30    5 

3317 

74  .53  57 

3311 

3610 

59    0  26 

3599 

60  19    9 

3575 

3082 

21  35  51 

3061 

20    7  18 

3080 

34.39 

56  14     1 

3438 

54  52  27 

3435 

3277 

H4  44    7 

3971 

86    8  52 

3265 

3486 

69  38  17 

3479 

70  59  12 

3460 

3413 

45  19  48 

3408 

43  57  40 

3403 

3231 

96     5   17 

3995 

97  30  .56 

3220 

:«93 

80  31  46 

3389 

81  54  23 

3372 

3479 

3(>  55  .58 

3439 

38   17  30 

3404 

3365 

34  19  39 

3358 

32  5()  34 

3350 

3190 

107  33  20 

3186 

108  59  4() 

3183 

3319 

91  37  43 

3319 

93     1  41 

3305 

3238 

48    4  40 

3216 

A\)  30  30 

3195 

3302 

2:3  10  46 

3294 

21  4(>  27 

32«) 

2983 

23  33    2 

2973 

25    3  49 

2963 

268H 

69  31    19 

9680 

67  .54   12 

9679 

2829 

72    0  15 

9821 

70  26  14 

2819 

2647 

103  .53  20 

2638 

102  15   17 

2629 

2904 

35  45     7 

2895 

37  17  32 

2886 

2629 

5()  29  43 

2621 

54  51    17 

2615 

2765 

59  23    8 

2757 

57  47  44 

9750 

2577 

90  43  21 

2569 

89    3  44 

2561 

2632 

102  24   11 

2623 

100  45  47 

2613 

28:<1 

48     9  .59 

2829 

49  43  58 

2814 

2585 

43  18  42 

2582 

41  39  2*2 

2579 

2711 

46  35  43 

2705 

44  59  10 

9700 

9512 

77  21     6 

2.V)4 

75  39  59 

2497 

2569 

89  11  23 

2554 

87  31  :25 

9547 

2763 

60  47    4 

2754 

62  22  32 

9745 

9465 

24  50  31 

9455 

26  32  48 

9445 

9585 

30    3  29 

9599 

28  24  23 

9609 

9681 

33  40  46 

9681 

32    3  40 

9681 
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XV. 


GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


Kame  and  Direction 
of  Olject. 


Jupiter  £ . 

Antares  E . 

Sun  W. 

KegiiluB  W. 

Mars  £ . 

Jupiter  £ . 

Antares  E . 

Sun  W. 

RegiiluB  W. 

Jupiter  E  . 

Antares  E . 

Sun  W. 

Regulus  W. 

Jupiter  £ . 

Antares  £ . 

Sun  W. 

Regulus  W. 

a  Aqnilie  £  . 

Sun  W. 

Regulus  W. 

Spica  W. 

Mar.««  W. 

a  Aquilas  £ . 

Fomalhaut  £ . 

Regulus  W. 

Spica  W. 

Mars  W. 

aAquilie  E . 

Fomalhaut  E . 

Spica  W. 

Mars  W. 

Jupiter  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

Spica  W. 

Mars  W. 

Jupiter  W. 

Antares  W. 

Fomalhaut  E  . 

a  Pegasi  E  . 

Spica  W. 

Mars  W. 

Jupiter  W. 


Noon. 


73  58  41 

85  51  17 

63  58  12 
28  15  18 

30  26  35 
60  22    0 

72  23  55 

76  49  58 
42  2  36 
46  34  38 

58  46  43 

89  53  0 
56  1  46 
32  38  11 
45    2  3fj 

103  6  26 
70  11  35 
80  17  12 

116  28  44 
84  30  21 

31  15  53 
25  16  16 
67  56  51 

100  36  14 

98  55  21 
45  22  35 

38  53  48 
55  56  22 

86  54  46 

59  39  12 
52  41  59 
25  18  44 

73  12  17 
89  6  2 

73  56  12 
m  30  28 

39  37  4 
28  41  20 
59  39  35 
75  54  10 


P.L. 

of 

Diff. 


88 

6  20 

80 

11  54 

53  50  41 

fM89 
9539 

9737 
9437 
9684 
9430 
9481 

9679 
9371 
9378 
9436 

9619 
9313 
9340 
9415 

9559 
9963 
9871 

9519 


9348 
9500 
9033 
9454 

9904 
9968 
9415 
3149 
9496 

9948 
9394 
9959 

9451 
9578 

9968 
9417 
9953 
9445 
9543 
9636 


9479 
9309 


nib. 


O    /   #f 

72  17  13 

84  10  58 

65  34  3 

29  58  0 
28  49  33 
58  39  8 

70  42  15 

78  27  15 

43  46  52 

44  50  31 
57  3  59 

91  31  38 
57  47  27 

30  53  10 
43  19  22 

104  46  17 

71  58  29 
78  44  16 

118  9  31 

86  18  12 
33  0  42 

26  57  17 

66  25  14 
98  53  56 

100  43  43 
47  9  21 

40  37  1 
54  29  3 

85  11  49 

61  26  28 

54  25  42 

27  5  54 
71  29  55 

87  26  37 

75  42  59 
68  13  39 

41  24  13 
30  23  50 
57  59  22 
74  16  4 

89  51  48 
81  53  46 

55  36  38 


P.L. 

of 
Dlff. 


9489 
9531 

9799 
9498 
9688 
9494 
9475 

9665 
9364 
9379 
9431 

9606 
9307 
9338 
9415 

9553 
9958 
9873 

9515 


9333 
9480 
9949 
9448 

9909 
9963 
9410 
3184 
9496 

9949 
9395 
9948 
9458 
9581 

9979 
9499 
9957 
9430 
9561 
9649 

9331 
9489 
9310 


P.L. 

Vlh. 

of 

Diff. 

0         1    ^11 

70  35  34 

9474 

82  30  28 

9594 

67  10    4 

9791 

31  40  55 

9419 

27  12  37 

9695 

56  56    7 

9417 

69    0  26 

9469 

80    4  42 

9657 

45  31  19 

9356 

43    6  16 

9366 

55  21    9 

9496 

93  10  25 

9599 

59  a3  17 

9300 

29    8    6 

9336 

41  36    9 

9417 

106  26  16 

9548 

73  45  31 

9959 

77  11  23 

9876 

119  50  24 

9511 

88    6    9 

9917 

34  45  53 

9390 

28  38  45 

9474 

64  53  57 

9967 

97  11  29 

9449 

102  32    7 

9901 

48  56  15 

9959 

42  20  21 

9405 

53    2  35 

3939 

83  28  52 

9497 

63  13  43 

9949 

56    9  24 

9396 

28  53  10 

9945 

69  47  43 

9466 

85  47  16 

9585 

77  29  39 

9978 

69  56  43 

9ff| 

43  11  16 

3989 

32    6  42 

Htt 

56  19  34 

96a 

72  38  15 

•on 

91  37    2 

9341 

83  35  25 

9499 

57  22  23 

8319 

DP>- 


6§53  44 

80  49  48 

68  46  16 
3:3  24  3 
25  35  50 
55  12  56 

67  18  29 

81  42  19 
47  15  57 
41  21  53 

53  38  14 

94  49  22 
61  19  17 
27  22  59 
39  52  58 

108  6  23 
75  32  41 
75  38  34 

121  31  22 
89  54  11 
36  31  24 
30  20  35 
63  23  3 

95  28  54 

104  20  33 

50  43  15 
44  3  48 

51  37  4 
81  45  56 

65.  0  57 
57  53  4 
30  40  30 

68  5  42 

84  8  I 

79  16  11 
71  39  40 
44  58  12 
33  49  52 

54  40  13 
71  0  45 

93  22  2 

85  16  50 
59  755 


P.L. 
of 

Di£ 


9467 
9516 

9713 
9410 
9704 
9410 


9649 
9348 
9361 
9494 

9501 


9419 


9947 


9507 
9914 


9499 
9951 


9475 
9581 


9433 
9966 

9406 
9603 
9878 


XVL 
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GAEENWIOH  KEAN  TIME. 


LUNAR  DISTANCES. 


0 

A   ' 
Q 


Name  and  Direction 
of  Object. 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


JUFITBR 

Antares 

Sun 

RegtiluH 
Mars 
Jupiter 
An  tares 

Sun 

Reguliis 
Jupiter 
Antares 


E. 
E. 

W. 
W. 
£. 
E. 
E. 

W. 
W. 
E. 
E. 


Sun 

W. 

96  28  29 

Regulus 

W. 

63    5  26 

Jupiter 

E. 

25  37  51 

Antares 

E. 

38    9  51 

Sun 

W. 

109  46  37 

Regulus 

W. 

77  19  59 

a  Aquiln 

E. 

74    5  52 

Sun 

W. 

123  12  25 

Regius 

Soica 

Mars 

W. 

91  42  17 

W. 

38  17  12 

W. 

32    2  44 

a  Aquilas 

E. 

61  52  36 

Fomalbaut 

* 

E. 

93  46  13 

Regulus 

W. 

106    9    0 

Spica 

W. 

52  30  21 

Mars 

W. 

45  47  20 

a  AquiliB 

E. 

50  12  35 

Fomalbaut 

E. 

80    3    2 

Spica  W. 

Mars  W. 

Jupiter  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

Spica  W. 

Mars  W. 

Jupiter  W. 

Antares  W. 

Fomalbaut  E . 

a  Pegasi  E  . 

Spica  W. 

Mars  W. 

jufitsb  w. 


Midnigbt. 


ef  11 44 

79    8  57 

70  22  39 
35  7  23 
23  59  15 
53  29  35 
65  36  24 

83  20  7 
49  0  46 
39  37  22 
51  55  14 


66  48  8 

59  36  41 
32  i^  51 
66  23  54 
82  28  54 

81  2  33 
73  22  28 
46  45  1 
35  33  15 
53  1  22 
69  23  35 

95  6  48 
86  58  0 

60  53  13 


P.L. 

of 

Diif. 


9460 
9809 

9704 
9403 
9717 
9403 
9457 

9649 
9349 
9356 
9491 

9585 
9987 
9337 
9494 

9537 
9949 


9504 
9911 


9448 
3013 
9434 

9900 
9953 
9300 
3345 
9431 

9401 
9945 
9487 
9508 

9991 
9440 
9979 
9409 
9097 


9301 
9513 


P.L. 

XVb. 

of 

mm 

o  ^  '  ^" 

65  29  34 

9459 

77  27  56 

9509 

71  59  13 

9697 

36  50  54 

9304 

22  22  58 

9736 

51  46    5 

9306 

63  54  10 

9451 

84  58    5 

9635 

50  45  45 

9334 

37  52  44 

9351 

50  12    9 

9418 

98    7  45 

9578 

64  51  45 

9981 

23  52  45 

9340 

36  26  51 

9431 

111  26  59 

9539 

79    7  24 

9937 

72  33  19 

9807 

124  53  32 

9509 

93  30  28 

9908 

40    3  15 

9980 

a3  45  10 

9438 

60  22  39 

3030 

92    3  27 

9431 

107  57  27 

9901 

54  17  30 

9951 

47  30  56 

9397 

48  49  15 

3410 

78  20  12 

9435 

68  35  16 

9956 

61  20  15 

9403 

34  15  12 

9945 

64  42  22 

9490 

80  49  56 

9605 

82  48  46 

9908 

75    5    6 

9448 

48  31  41 

9970 

37  16  47 

9307 

51  23    4 

9653 

67  46  48 

9714 

9G  51  19 

9379 

88  38  55 

9994 

62  38  17 

9348 

P.L. 

XVUPi. 

of 

Diff. 

O           /         ft 

63  47  13 

9445 

75  46  45 

9405 

73  35  57 

9680 

38  34  37 

9387 

20  47    6 

9709 

50    2  25 

9380 

62  11  48 

9446 

86  36  13 

9096 

52  30  55 

9397 

36    7  59 

9347 

48  29    0 

9417 

99  47  10 

9579 

66  38  13 

9974 

22    7  43 

9345 

34  44    0 

9438 

113    7  28 

9507 

80  54  57 

9983 

71    0  56 

9907 

126  34  43 

9400 

95  18  43 

9906 

41  49  31 

9981 

35  27  51 

9499 

58  53  15 

3000 

90  20  36 

9499 

109  45  53 

9909 

56    4  42 

9940 

49  14  35 

9396 

47  27  10 

3484 

76  37  27 

9439 

70  22  20 

9Q60 

63    3  45 

9407 

36    2  32 

9947 

63    1    7 

9519 

79  11    8 

9614 

84  34  49 

9306 

76  47  33 

9455 

50  18  12 

9986 

39    0  26 

9305 

49  45  21 

9689 

66  10  27 

9735 

98  35  34 

9383 

90  19  35 

9535 

64  23    6 

9350 

XXlh. 


62  4  42 

74  5  25 

75  12  52 
40  18  31 

19  11  48 
48  18  36 

60  29  19 

88  14  32 
54  16  15 
34  23  8 
46  45  49 

101  26  44 

68  24  50 

20  22  49 
33  1  20 

114  48  3 
82  42  36 

69  28  46 

128  15  58 
97  7  1 
43  35  58 
37  10  44 
57  24  28 
88  37  42 

111  34  17 
57  51  56 
50  58  16 
46  6  28 
74  54  48 

72  9  19 
64  47  10 
37  49  50 

61  20  11 

77  32  32 

86  20  40 

78  29  49 
52  4  32 
40  44  8 
48  8  17 
64  34  33 

100  19  33 
91  59  59 
66  739 


P.L. 

of 

Diff. 


9437 
9488 

9681 
9370 


9441 


9348 
9416 


9449 


9910 

9407 
9905 

9974 


3103 
9497 


9304 
3568 

9445 


9419 


9597 
9694 

9313 
9463 


9714 
97S6 


9547 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

1 

P.L. 

Kame  and  Direotion 

Noon. 

of 

mi>- 

of 

Vlh. 

of 

IXk 

of 

t 

22 

of  OlitJeot. 
An  tares 

W. 

Diff. 

Diff. 

Diff. 

Diff. 

O            1        §1 

42  27  50 

9396 

44  11  30 

9398 

O           1        It 

45  55    7 

9401 

o        1      n 

47  38  40 

9405 

Fomalhaut 

E. 

46  31  56 

9749 

44  56  21 

9788 

43  21  37 

9831 

41  47  49 

9678  , 

a  Pegasi 

E. 

62  59    8 

9781 

61  24  15 

9806 

59  49  55 

9885 

58  16  12 

9865   \ 

23 

Spica 
Mars 

W. 

t02    3  J5 

9408 

103  46  39 

9490 

105  29  45 

9433 

107  12  33 

9446 

W. 

93  40    7 

9560 

95  19  57 

9573 

96  59  29 

9586 

98  38  43 

9600   1 

Jupiter 

W. 

67  51  55 

9389 

69  ^  55 

9394 

71  19  38 

9406 

73    3    4 

9419 

Antares 

W. 

56  14  19 

9449 

57  56  54 

9459 

59  39  15 

9469 

61  21  22 

9479  1 

a  Pegasi 

E. 

50  3d  26 

3059 

49    9  26 

3109 

47  41  27 

3163 

46  14  33 

3991 

a  Arietis 

E. 

91  46  43 

9595 

90    6    5 

9538 

88  25  44 

9550 

86  45  40 

9564   , 

24 

Jupiter 

W. 

81  35  36 

9486 

83  17    9 

9500 

84  58  22 

9515 

86  39  14 

9530 

Antares 

W. 

69  48    3 

9539 

71  28  32 

9545 

73    8  43 

9558 

74  48  36 

9579 

a  Arietis 

E. 

78  30  10 

9638 

76  52    6 

9654 

75  14  24 

9671 

73  37    5 

9688 

Aldebaran 

E. 

109  53  24 

9476 

108  11  37 

9490 

106  30  10 

9504 

104  49    3 

9519 

25 

Jupiter 

W. 

94  58  26 

9605 

96  37  14 

9891 

98  15  41 

9635 

99  53  48 

9651 

Antares 

W. 

83    3  11 

9643 

84  41    7 

9658 

86  18  43 

9673 

87  55  59 

968B 

a  Aquilie 
a  Anetis 

W. 

43  49  34 

4031 

45    0  43 

3964 

46  12  58 

3906 

47  26  12 

3854  ' 

E. 

65  36  33 

9783 

64     1  43 

9804 

62  27  20 

9895 

60  53  24 

9847   ' 

AJdebnran 

E. 

96  28  35 

9593 

94  49  31 

9600 

93  10  48 

9094 

91  32  25 

9639 

26 

Antares 

W. 

95  57  13 

9765 

97  32  27 

9780 

99    7  21 

9795 

100  41  55 

9810 

a  Aquilas 

W. 

53  43  35 

3679 

55    0  44 

3657 

56  18  17 

3637 

57  36  11 

3699 

a  Arietis 

E. 

53  11    3 

9965 

51  40    7 

9999 

50    9  44 

3019 

48  39  55 

3048 

Aldebaran 

E. 

83  25  40 

9715 

81  49  20 

9799 

80  13  19 

9744 

78  37  37 

9759 

Sun 

E. 

139  13  42 

3047 

137  44  28 

3064 

136  15  34 

3079 

134  46  59 

3095 

27 

aAquilae 

W. 

64    9  18 

3571 

65  28  24 

3565 

66  47  36 

3563 

68    6  51 

1 
3500 

ocArieis 

E. 

41  20    9 

3913 

39  54  15 

3953 

38  29    8 

3995 

37    4  51 

3341   : 

Aldebaran 

E. 

70  43  55 

9830 

69  10    6 

9843 

67  36  34 

9855 

66    3  18 

9868 

Sun 

E. 

127  28  50 

3179 

126    2    7 

3186 

124  35  41 

3900 

123    9  32 

3914    ; 

28 

a  Aquilte 

W. 

74  43  27 

3569 

76    2  43 

3564 

77  21  57 

3567 

78  41     7 

3571 

Foimilhaut 

W. 

39  38  14 

3509 

40  58  28 

3485 

42  19    9 

3464 

43  40  13 

3446  1 

o  Pegasi 

W. 

29  55  15 

5039 

30  51  40 

4863 

31  50  25 

4710 

32  51  16 

4578 

Aldebaran 

E. 

58  21     0 

9998 

56  49  17 

9939 

55  17  48 

9950 

53  46  33 

9961 

Sun 

E. 

116    2  47 

3979 

114  38  11 

3991 

113  13  49 

3309 

111  49  40 

.1313 

1 

29 

Fomalhaut 

W. 

50  29  46 

3386 

51  52  18 

3379 

53  14  58 

3379 

54  37  46 

3366  . 

a  PegQsi 

W. 

38  20  1 1 

4195 

39  29  49 

4069 

40  40  28 

4007 

41  52     1 

3956 

Aldebaran 

E. 

46  13  20 

3005 

44  43  14 

3014 

43  13  18 

3091 

41  43  31 

3098 

Sun 

E. 

104  51  58 

3369 

103  28  58 

3371 

102    6    8 

3379 

100  43  27 

3386 

30 

Fomalhant 

W. 

61  33  19 

3344 

62  56  40 

3340 

64  20    5 

3336 

65  43  35 

3339 

a  Pegasi 

W. 

48    0  44 

3779 

49  16  15 

3745 

50  32  15 

3790 

5]  48  41 

3696 

1 

Aldebaran 

E. 

34  16  34 

3056 

32  47  31 

3060 

31   18  33 

3064 

29  49  3!) 

3067 

Sun 

E. 

93  51  56 

3415 

92  29  56 

3490 

91     8    2 

3493 

89  46  12 

3497 

31 

Fomalhaut 

W. 

72  42    2 

3316 

74    5  55 

3313 

75  29  52 

3300 

76  53  53 

3305 

1 

a  Pegasi 

W. 

58  16  34 

3600 

59  35    8 

3586 

60  53  58 

3570 

62  13    5 

3555 

Sun 

E. 

82  57  45 

3435 

81  36    8 

3435 

80  14  31 

3436 

78  52  55 

3435 

xvin. 
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GREENWICH  MEAN  TIME. 

1 

i 

1 

• 

LUNAK  DISTANCES. 

• 

1 
1 

• 

• 

P.L. 

• 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
DiflF. 

XVh. 

of 

uitr. 

XVI1I»» 

of 
Diff. 

XXlh- 

of 
Diff. 

O           1         II 

0       III 

0          /        ti 

0       /      // 

22 

Antares 

W. 

49  22    7 

Q419 

51     5  25 

9418 

52  48  34 

9426 

54  31  32 

9434 

Fomalhaut 

E. 

40  15    2 

9931 

JJ8  43  22 

9989 

37  12  56 

3056 

35  43  52 

3199 

a  Pegasi 

E. 

56  4:3    8 

3898 

55  10  46 

9934 

53  39  10 

9979 

52    8  22 

3014 

;23 

Spicn 
Mars 

W. 

108  55    2 

9460 

110  37  12 

9474 

112  19    2 

2489 

114     0  31 

9504 

W. 

100  17  38 

9614 

101  56  14 

9698 

103  34  31 

2643 

105  12  28 

2658 

Jupiter 

W. 

74  46  12 

9439 

76  29     1 

9445 

78  11  31 

9458 

79  53  43 

9472 

AiiUires 

W. 

63    3  14 

9483 

64  44  51 

9494 

66  26  12 

9507 

68    7  16 

9519 

a  Pegasi 

E. 

44  48  49 

3985 

43  24  20 

3355 

42     1   12 

3431 

40  39  31 

3517  ! 

a  Arietis 

E. 

85    5  55 

9577 

8:3  26  29 

9591 

81  47  22 

9606 

80    8  35 

9629 

24 

Jupiter 

W. 

88  19  45 

9545 

89  59  56 

9559 

91  39  47 

2574 

93  19  17 

9590 

1 

Antares 

W. 

76  28  10 

9585 

78    7  25 

9600 

79  46  20 

9615 

81  24  55 

9699 

1 

a  Arietis 

E. 

72    0    9 

9706 

70  2.3  37 

9795 

68  47  30 

9744 

67  11  49 

9763  . 

1 

Alrlebaran 

E. 

103    8  16 

9534 

101  27  50 

9548 

99  47  44 

9564 

98    7  59 

9579  1 

.25 

Jupiter 

W. 

101  31  34 

9666 

103    8  59 

9689 

104  46    3 

9698 

106  22  46 

9713 

1 

1  Antares 

W. 

89  32  54 

9704 

91     9  29 

9719 

92  45  44 

9734 

94  21  39 

9750  ! 

aAqiiiliB 

W. 

48  40  19 

3809 

49  55  12 

3770 

51  10  45 

3736 

52  26  54 

3706  ' 

a  Arietis 

E. 

59  19  37 

9660 

57  46  59 

9899 

56  14  30 

9916 

54  42  31 

9940 

Aldebaran 

E. 

89  54  23 

9655 

88  16  42 

9669 

86  39  21 

9664 

85    2  20 

9700 

1 

26 

Antares 

W. 

102  16  10 

9835 

103  50    5 

9841 

105  23  40 

9855 

106  56  56 

9869  ' 

o  AquilflB 

W. 

58  54  22 

3607 

60  12  49 

3595 

61  31  29 

3586 

62  50  19 

3577  1 

a  Arietis 

E. 

47  10  42 

3078 

45  42    5 

3109 

44  14    6 

3149 

42  46  47 

3176  , 

Aldebaran 

E. 

77    2  15 

9773 

75  27  12 

9788 

73  52  28 

9801 

72  18    2 

9816  { 

Surf 

E. 

133  18  43 

3111 

131  50  47 

3197 

130  23  10 

3149 

128  55  51 

3157 

27 

a  AquilflB 

W. 

69  26    9 

3558 

70  45  29 

3558 

72    4  49 

3558 

73  24    9 

3560 

a  Arietis 

E. 

35  41  27 

3301 

34  19    0 

3445 

32  57  34 

.^504 

31  37  14 

3570 

Aldebaran 

E. 

64  30  18 

9861 

62  57  35 

9894 

61  25    8 

9906 

59  52  57 

9917  , 

1 

Sow 

E. 

121  43  39 

3938 

120  18    3 

3949 

118  52  43 

3954 

117  27  38 

3966 

28 

a  Aquilse 

W. 

80    0  13 

3575 

81   19  15 

3579 

82  38  12 

3585 

83  57    3 

3590  i 

Fomalhaut 

W. 

45     1  37 

3431 

46  2:J  18 

3418 

47  45  14 

3406 

49    7  24 

3395 

QcPeffasi 

W. 

33  54    0 

4463 

34  58  25 

4369 

36    4  21 

4273 

37  11  m 

4194 

Aldebaran 

E. 

.52  15  31 

2970 

50  44  41 

9980 

49  14    3 

2989 

47  43  36 

2997 

Soif 

E. 

no  25  44 

3395 

lOf)    2     1 

3334 

107  38  29 

3344 

106  15    8 

3353 

1 
29     Fom«lhaut 

VV. 

56    0  41 

3360 

57  23  43 

3356 

58  4(5  50 

3:»i 

60  to    2 

3347  ■ 

1  aPeeasi 

W. 

43    4  24 

3913 

44  17  31 

3872 

45  31   19 

3836 

46  45  44 

3802 

Aldebaran 

E. 

40  13  53 

3034 

38  44  23 

3040 

37  15    0 

3046 

35  45  44 

3051 

8UN 

E. 

99  20  54 

3393 

97  58  29 

3400 

1 

9<>  36  12 

3405 

95  14     1 

3410 

1 
30  :  Foninlhaiit 

W. 

67    7    9 

3399 

68  30  47 

,      3326 

69  54  28 

3323 

71    18  13 

3319 

1  aPegasi 
1  Aldebaran 

W. 

53    5  J32 

3675 

54  22  46 

3654 

55  40  22 

36J5 

56  58  18 

3617 ; 

E. 

28  20  49 

1      3070 

26  52    3 

3073 

25  23  20 

3075 

23  54  40 

3077 

Supi 

E. 

88  24  26 

!      3430 

87    2  43 

3431 

1 

85  41     2 

3433 

84  19  2;i 

3434  . 

31 

Fomalhaut 

W. 

78  17  59 

3301 

79  42    9 

'     3297 

81     6  24 

3993 

82  30  44 

3289 

a  Pegasi 

W. 

63  32  28 

3549 

64  52    6 

3598 

m  11  59 

3516 

67  32    5 

3504 

1 

Sun 

E. 

77  31  18 

3433 

76    9  39 

3431 

74  47  57 

3498 

73  26  12 

3495 

1 

1 
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AT  GREENWICH  APPARENT  NOON. 


s 

g 

^ 

s 

• 

• 

M 

ja 

■t» 

■*a 

>M 

%* 

o 

O 

►l 

>» 

« 

«s 

p 

p 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUK 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 
Mon. 

Tues. 
.  Wed. 
I  Thur. 
:  Frid. 

Sat. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  8UN*S 


Apparent 
Bight  Ascension. 

DUf .  for 
1  Honr. 

h      m       s 

8  48    8.71 
8  52     1.06 
8  55  52.83 

9.695 
9.670 
9.646 

8  59  44.01 

9  3  34.60 
9    7  24.60 

9.621 
9.597 
9.572 

9  11  14.01 
9  15    2.84 
9  18  51.08 

9.547 
9.522 
9.498 

9  22  38.74 
9  26  25.82 
9  30  12.32 

9.474 
9.450 
9.426 

9  33  58.25 
9  37  43.62 
9  41  28.44 

9.402 
9.379 
9.356 

9  45  12.72 

9  48  56.47 
9  52  39.69 

9.334 
9.312 
9.291 

9  56  22.41 
10    0    4.64 
10     3  46.40 

9.270 
9.250 
9.231 

10    7  27.70 
10  11     8.56 
10  14  49.01 

9.212 
9.193 
9.176 

10  18  29.06 
10  22     8.71 
10  25  48.00 

9.160 
9.144 
9.12J) 

10  29  26.94 
10  33     5.55 
10  36  43.83 
10  40  21.82 

9.116 
9.102 
9.089 
9.077 

10  43  59.52 

9.065 

Apparent 
DeellnatioD. 

Diff.  for 
IHonr. 

N.17  5l'  33!'5 

-38.26 

17  36     6.5 

38.98 

17  20  22.3 

39.69 

17     4  21.1 

-40.39 

16  48    3.3 

41.08 

16  31  29.2 

41.75 

16  14  39.0 

-42.42 

15  57  33.1 

43.07 

15  40  11.9 

43.71 

15  22  35.6 

-44.33 

15    4  44.5 

44.94 

14  46  38.9 

45.53 

14  28  19.3 

-46.11 

14     9  45.9 

46.68 

13  50  59.0 

47.23 

13  31  59.0 

-47.77 

13  12  46.2 

48.29 

12  53  20.9 

48.80 

12  33  43.3 

-49.31 

12  13  53.9 

49.80 

11  53  52.9 

50.28 

11  33  40.6 

-50.74 

11   13  17.3 

51.19 

10  52  43.4 

51.63 

10  31  59.1 

-52.06 

10  11     4.7 

52.47 

9  50    0.6 

52.87 

9  28  47.0 

--53.26 

9     7  24.2 

53.63 

8  45  52.7 

53.99 

8  24  12.7 

54.34 

N.  8    2  24.4 

-54.68 

Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
MsridJau. 


// 


5  48.08 
5  48.21 
5  48.34 

5  48.47 
5  48.61 
5  48.76 

5  48.91 
5  49.06 
5  49.22 

5  49.39 
5  49.56 
5  49.73 

5  49.91 
5  50.09 
5  50.27 

5  50.46 
5  50.65 
5  50.65 

5  51.05 
5  51.25 
5  51.45 

5  51.65 
5  51.85 
5  52.06 

5  52.27 
5  52.48 
5  52.69 

5  52.91 
5  53.13 
5  53.35 
5  53.57 


15  53.80 


66.59 
66.50 
66.41 

66.32 
66.23 
66.15 

66.06 
65.98 
65.89 

65.81 

65.73 

«65.65 

65.57 
65.49 
65.41 

65.34 
65.27 
65.20 

65.13 
65.06 
64.99 

64.93 
64.86 
6460 

64.74 
64.66 
64.62 

64.57 
64.52 
64.47 
64.42 

64.38 


Equation  of 

Time, 

to  be 

Added  to 


Sabtmcted 

from 

Apparent 

Time. 


m  s 

6  2.06 

5  .57.87 

5  53.10 

5  47.74 

5  41.79 

5  35.125 

5  28.12 

5  20.41 

5  12.12 

5  3.25 

4  53.60 

4  43.78 

4  33.19 

4  22.04 

4  10.33 

3  58.08 

3  45.30 

3  32.01 

3  16.22 

3  3.94 

2  49.19 

2  33.97 

2  18.32 

2  2.26 

1  45.19 

1  26.93 

1  11.71 

0  54.15 

0  36.26 

0  16.04 


0(r48 


0  19.28 


Diff.  foi 
1  Honr. 


O.Uil 
0.IH6 
0.210 

o.2h:> 

0.259 
0.284 

o:.m 

0.333 
0.:i57 

fl.:wi 

0.405 
0.4*^) 

0.453 
0.476 
0.4iW 

o.rwi 

0.543 
U..%4 

o.»-  :> 

0.60.T 
0.()24 

O.G4n 
0.00 1 
O.C7d 

O.WM 
0.710 
0.7-r> 

o.7:Vi 

0.752 
0,765 
0.777 

0.789 


KoTB«— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0".18  ftom  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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AT  GBEJilJ^  WIOH  MEAN  NOOK 

• 

9 

o 

'i  ' 

• 

§ 

-*» 

Cm 

O 

>» 

«a 

• 

THE 

SUN'S 

E<}aation  of 
Time, 

to  be 
Sabtracted 

from 

Difl;  for 
1  Honr. 

Sidereal 

Time, 

or 

Kight  AscenNion 

of 

Mean  Sun. 

r 

I 

Apparent 
Bight  AMceiiKion. 

DiAfor 
1  Hour. 

s 
9.695 

9.670 

9.646 

Apparent 
Declination. 

Diffifor 
1  Hoar. 

Added  to 
Mean  Time. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h      III        8 

8  48     7.73 
8  52     0.10 
8  55  51.88 

N.  n  5l'37"4 
17  36  10.4 
17  20  26.2 

8 

-38.26 
38.98 
39.69 

m       8 

6     2.07 
5  57.88 
5  53.11 

8 

0.161 
0.186 
0.210 

h      m       8 

8  42     5.66 
8  46     2.22 

8  49  58.77 

Sat. 

SUN, 

.Mon. 

4 
5 
6 

8  59  43.08 

9  3  33.69 
9     7  23.71 

9.681 
9.597 
9,572 

17     4  25.0 
16  48     7.2 
16  31  33.1 

-40.39 
41.08 
41.75 

5  47.75 
5  41.81 
5  35.27 

0.235 
0.259 
0.284 

8  53  55.33 

8  57  51.88 

9  1  48.44 

Tues. 
Wed. 
Thur. 

7 
8 
9 

9   11    13.14 
9  15     1.99 
9  18  50.26 

9.548 
9.52:^ 
9.499 

16  14  42,9 
15  57  37.0 
15  40  15.7 

-42.42 
43.07 
43.71 

5  28.15 
5  20.44 
5  12.15 

0.308 
0.333 
0.357 

9     5  44.99  ' 
9     9  41.55 
9  13  38.10 

Frid. 
Sat. 

SUN 

10 
U 
12 

9  22  37.94 
9  26  25.05 
9  30  11.58 

9.475 
9.451 
9.427 

15  22  39.3 
15     4  48.1 
14  46  42.5 

-44.33 
44.94 
45.53 

5     3.28 
4  53.83 
4  43.81 

0.381 
0.405 
0.429 

9  17  34.66 
9  21  31.21 
9  25  27.77 

Mon. 

Tues. 

Wed. 

13 
14 
15 

9  33  57.54 
9  37  42.94 
9  41  27.79 

9.403 
9.380 
9.3.57 

14  28  22.8 
14     9  49.3 
13  51     2.3 

-46.11 
46.68 
47.23 

4  33.22 
4  22.07 
4  10.36 

0.453 
0.476 
0.499 

9  29  24.32 
9  33  20.88 
9  37  17.43 

Thur. 

Frid. 

Sat. 

16 
17 
18 

9  45   12.10 

9  48  55.88 
9  52  39.14 

9.335 
9.313 
9.292 

13  32     2.2 
13   12  49.3 
12  53  23.8 

-47.77 
48.30 
48.81 

3  58.11 
3  45.33 
3  32.04 

0.521 
0.543 
0.564 

9  41   13.99 
9  45  10.54 
9  49     7.10 

SUN. 

Mon. 

lues. 

19 
20 
21 

9  56  21.90 
10     0     4.17 
10     3  45.97 

9.27 1 
9.251 
9.232 

12  33  46.1 
12   13  56.5 
11  53  55.3 

-49.32 

49.81 
50.29 

3  18.25 
3     3,97 
2  49.22 

0.585 
0.605 
0.624 

9  53     3.65 

9  57     0.20 

10     0  56.75 

Wed. 
Thur. 
Frid. 

22 
23 
24 

10     7  27.31 
10  11     8.21 
10  14  48.70 

9.213 
9  195 
9.178 

11  33  42.8 

11   13  19.3 

.  10  52  45.2 

-50.75 
51.20 
51.64 

2  34.00 
2   18.35 
2     2.28 

0.643 
0.661 
0.678 

10     4  53.31 
10     8  49.86 
10  12  46.42 

Sat. 

SUN. 
Mon. 

26 
26 
27 

10   18  28.79 
10  22     8.48 
10  25  47.81 

9.162 
9.146 
9.131 

10  32     0.7 

10  11     6.1 

9  50     1.7 

-52.07 
52.48 

52.88 

1  45.81 
1  28.95 
1   11.73 

0.694 
0.710 
0.725 

10  16  42.97 
10  20  39.53 
10  24  36.08  1 

Tues. 
Wed. 
Thur. 
Krid. 

28 

29 

130 

31 

10  29  26.80 
10  33     5.45 
10  36  43.78 

10  40  21.81 

• 

9.117 
9.104 
9.091 
9.079 

9  28  47.8 
9     7  24.8 
8  45  53.0 
8  24   12.7 

-53.27 
53.64 
54.00 
54.35 

0  54.17 
0  36.27 
0  18.04 

0.739 
0.752 
0.765 
0.777 

10  28  32.63 
10  32  29.18 
10  36  25.74 
10  40  22.29 

0     0.48 

Sat. 

32 

10  43  59.56 

9.067 

N.    8     2  24.1 

-54.69 

0  19.28 

0.789 

10  44  18.84 

XoTR.— The 
The 

semidmineter  for  mc 
•ign  ->  prefixed  to  tl 
lecreMlng. 

ttnnoonn 
he  hourly 

lay  be  awumed  the  same  a«  tbs 
change  of  declination  indicatea 

it  for  apparent  n 
that  north  derii 

oou. 
natlona 

1 

Diff.  for  1  Hour,    ' 
-1-  9-.h565. 
(Table  111.) 
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AT  GREENWICH  MEAN  NOON 


g 

9 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 


16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 
31 

32 


5 


ST 
Q 


214 
215 
216 

217 
218 
219 

220 
221 
222 

223 
224 
225 


13  226 

14  227 

15  228 


229 
230 
231 

232 
233 
234 

235 
236 
237 

238 
239 
240 

241 
242 
243 
244 

245 


THE  SUN'S 


XKUK  LONGITUDE. 


/' 


29  35  41 8 

30  33     8.8 

31  30  36.9 

32  28     6.2 

33  25  36.7 

34  23     8  4 

35  20  41.2 

36  18   15.2 

37  15  50.2 

38  13  26.2 

39  11     3.3 

40  8  41.4 

41  6  20.4 

42  4     0.4 

43  1  41.5 

43  59  23.7 

44  57     6.9 

45  54  51.2 

46  52  36.7 

47  50  23.5 

48  48  11.6 

49  46     1.2 

50  43  52.3 

51  41  45.0 

52  39  39.3 

53  37  35.3 

54  35  33.1 

55  33  32.9 

56  31  34.6 

57  29  38.2 

58  27  43.7 


/' 


35  26.4 

32  53.3 

30  21.3 

27  50.4 
25  20.7 
22  52.3 

20  25.0 
17  58.9 
15  33.7 

13     9.6 

10  46.6 

8  24.6 

6  3.5 
3  43.4 
1  24.3 

59  6.4 
56  49.5 
54  33.7 

52  19.0 
50  5.7 
47  53.7 

45  43.2 
43  34.2 
41  26.8 

39  21.0 
37  16.9 
35  14.6 

33  14.3 

31  15.9 
29  19.4 
27  24.8 


Diff.  for 
1  Hour. 


159  25  51.2  I  25  32.2 


43.60 
43.65 
43.70 

43.7.5 
43.80 
43.85 

43.90 
43.94 
43.98 

44.02 
44.07 
44.11 

44.15 
44.19 
44/24 

44.28 
44.33 
44.38 

44.43 

44.48 
44.54 

44.60 
44.66 
44.73 

44.80 
44.87 
44.95 

45.03 
45.11 
45.19 
45.27 


145.35 


LATITUDE. 


-  0.71 
0.63 

0.52 

-  0.39 
0.26 

-  0.12 

-f  0.01 
0.14 
0.25 

+  0.34 
0.40 
0.44 

-f  0.44 
0.40 
0.34 

-f  0.27 

0.16 

-f-  0.03 

-  0.10 
0.22 
0.35 

-  0.46 
0.56 
0.63 

-  0.67 
0.68 
0.67 

-  0.61 
0.54 
0.43 
0.32 

-  0.18 


Logan  tbiii 

of  the 

Riidias  Vector 

of  the 

Ear  til. 


0.0063313 
0.0062738 
0.0062142 

0.0061525 
0.0060885 
0.0060221 

0.0059533 
0.0058822 
0.0058090 

0.0057335 
0.0056558 
0.0055761 

0.0054944 
0.0054110 
0.0053259 

0.0052394 
0.0051515 
0.0050625 

0.0049724 
0.0048813 
0.0047894 

0.0046967 
0.0046032 
0.0045089 

0.0044138 
0.0043179 
0.0042210 

0.0041231 
0.0040240 
0.0039237 
0.003822 1 


Diff.  for 
1  Hour. 


-23.5 
24.4 
25.3 

-26.2 
27.2 
28.2 

-29.2 
30.1 
31.0 

-31.9 
32.8 
33.6 

-34.4 
35.1 
35.7 

-36.3 
36.8 
37.3 

-37.7 

:is.\ 

38.4 

-38.8 
39.1 
39.5 

-39.8 
40.2 
40.6 

-41. 1 
41.6 
42.1 
42.6 


0.0037192       -43.2 


Xon.—- The  uombers  in  ooluum  X  oorreapond  to  the  true  equinox  uf  the  date;  in  ooluiun  A',  to 
the  meAn  equinox  ot  January  (H.O. 


Meau  Time 

of 

Sidereal  Koon. 


h       m       a 

15  15  23.96 
15  11  28.05 
15  7  32.14 

15  3  36.23 
14  59  40.32 
14  55  44.41 

14  51  48.50 
14  47  52.59 
14  43  56.68 

14  40  0.77 
14  36  4  87 
14  32  8.96 

14  28  13.05 
14  24  17.14 
14  20  21.23 

14  16  25.32 
14  12  29  41 
14     8  33.50 

14  4  37.60 
14  0  41.69 
13  56  45.78 

13  52  49.87 
13  48  53.97 
13  44  58.06 

13  41  2.15 
13  37  6.24 
13  33   10.34 

13  29  14.43 
13  25  18.52 
13  21  22.61 
13   17  26.71 

13  13  30.80 


Dim  for  1  Hour, 

—  9«.8296. 
(Table  n.) 
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1 

1 

GREENWICH 

MEAN  TIME. 

• 
tm 

THE 

MOON'S 

o 

1 

SEHIDIAMSTER. 

HORIZONTAL 

PABALLAX. 

UPPER  TRANSIT. 

AGE. 

KOOD. 

Midnight. 

NOOD. 

DIff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwicli. 

Diff.  for 
1  Hour. 

Noon. 

14  49!2 

14  50.6 

54  16!6 

54'  2L6 

+0!52 

h       m 

19  39.7 

m 
1.94 

d 

23.2 

2 

14  52.6 

14  55.2 

54  29.0 

0.71 

54  38.6 

0.88 

20  27.2 

2.03 

24.2 

3 

14  58.4 

15    2.0 

54  50.2 

1.04 

55     3.6 

1.18 

21  16.9 

2.11 

25.2 

4 

15     6.1 

15  10.5 

55  18  5 

+  1.30 

55  34.7 

+  1.39 

22    8.3 

2.17 

26.2 

5 

15  15.2 

15  20.1 

55  51.9 

1.47 

56     9.9 

1.52 

23    0.8 

2.20 

27.2 

6 

15  25.1 

15  30.1 

56  28.3 

1.53 

56  46.7 

1.52 

23  53.5 

2.19 

28.2 

7 

15  35.1 

15  39.9 

57     4.9 

+  1.49 

57  22.5 

+1.44 

6 

29.2 

8 

15  44.5 

15  48.8 

57  39.4 

1.37 

57  55.3 

1.28 

0  45.8 

2.16 

0.7 

9 

15  52.8 

15  56.4 

58  10.0 

1.17 

58  23.4 

1.06 

1  37.2 

2.12 

1.7 

10 

15  59.7 

16     2.5 

58  35.3 

+0.93 

58  45.7 

+0.80 

2  27.8 

2.09 

2.7 

11 

16     4.9 

16     6.9 

58  54.6 

0.(>8 

59     2.0 

0.56 

3  18.0 

2.09 

3.7 

12 

16     8.6 

16     9.8 

59     7.9 

0.44 

59  12.5 

0.32 

4     8.4 

2.12 

4.7 

13 

16  10.6 

16  11.2 

59   15.6 

+0.5^1 

59   17.5 

+0.10 

4  59.8 

2.17 

5.7 

14 

16  11.3 

16  11.2 

59   18.1 

0.00 

59  17.5 

-0.10 

5  52.8 

2.26 

6.7 

15 

16  10.6 

16     9.8 

59   15.6 

-^,'l\ 

59  12.5 

0.31 

6  48.0 

2.34 

7.7 

16 

16     8.6 

16     7.1 

59     8.1 

-0.4-2 

59     2.4 

-0.53 

7  45.0 

2.41 

8.7 

17 

16     5.1 

16     2.9 

58  55.4 

0.G4 

58  47.0 

0.76 

8  43.3 

2.43 

9.7 

18 

16     0.2 

15  57.1 

58  37.2 

0.88 

58  26.0 

0.99 

9  41.3 

2.39 

10.7 

19 

15  53.7 

15  49.9 

58   13.4 

-l.ll 

57  59.5 

-1.21 

10  37.8 

2.30 

11.7 

'  20 

15  458 

15  41.4 

57  44.4 

1 .30 

57  28.3 

1.38 

11  31.7 

2.18 

12.7 

21 

15  36.8 

15  32.0 

57   11.3 

1.44 

56  53.8 

1.48 

12  22.5 

2.05 

18.7 

22 

15  27.1 

15  22.2 

56  35.8 

-1.50 

56  17.7 

-1.50 

13  10.4 

1.94 

14.7 

23 

15  17.4 

15  12.6 

55  59.9 

1.47 

55  42.5 

I.4I 

13  55.8 

1.85 

15.7 

24 

15     8.1 

15     3.9 

55  26.0 

1.33 

55  10.5 

1.23 

14  39.6 

1.80 

16.7 

25 

15     0.1 

14  56.7 

54  56.4 

-1.11 

54  44.0 

-0.96 

15  22.4 

1.77 

17.7 

26 

14  53.8 

14  51.5 

54  33.4 

0.80 

54  24.9 

0.62 

16     5.1 

1.79 

18.7 

27 

14  49.8 

14  48.7 

54  18.6 

0.43 

54  14.7 

-0.22 

16  48.4 

1.83 

19.7 

28 

14  48.3 

14  48.6 

54  13.3 

-0.0 1 

54  14.4 

+0.20 

17  33.0 

1.89 

20.7 

29 

14  49.6 

14  51.4 

54  18.1 

+0.4y 

54  24.4 

0.63 

18  19.3 

1.97 

21.7 

30 

14  53.8 

14  56.9 

54  33.3 

0.84 

54  44.7 

1.05 

19    7.6 

2.06 

22.7 

31 

15     0.6 

15     5.0 

54  58.5 

1.24 

55  14.4 

1.41 

19  57.8 

2.13 

23.7 

32 

15    9.8 

15  15.2 

55  32.3 

+  1.56 

55  51.9 

+1.70 

20  49.5 

2.18 

24.7 
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GBEBNWIOH  MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

F'4ir. 

Right  A  Bc«nsion. 

Difffor 
1  Minato. 

Declination. 

Difllfor 
IMlnate. 

Eoar. 

Right  ABoensioD. 

Diftfor 
1  Minute. 

Declination. 

DiiEfor 
iMinnte. 

WEI 

31^ESI 

)AY  1. 

PBIDAY  3. 

1 

h      JU       R 

B 

O          1          If 

// 

h     ni     B 

8 

O         t         tt 

// 

0 

3  45  37.27 

1.9764 

N.15    2  55.6 

7.769 

0 

5  24  11.24 

9.1343 

N.19  52  17.3 

4.050 

1 

3  47  35.94 

1.9793 

16  10  39.5 

7.700 

1 

5  26  19.40 

9.1377 

19  56  17.6 

3.957 
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6.781 

1 

19  10  27.97 

3.4858 

21    11   1.5.6 

1.116 

1 

21     6  23.68 

3.3304 

17  51  57.3 

6.880 

2 

19  12  57.07 

3.4841 

21   10    4.6 

1.353 

2 

21     8  42.76 

3.3157 

17  45     1.5 

6.97(< 

3 

19  15  26.06 

3.4f»3 

21     8  45.4 

1.388 

3 

21    11     1.5<5 

3.3110 

17  :37  59.9 

7.075 

4 

19  17  54.94 

3.4803 

21     7  18.1 

1.533 

4 

21   13  20.08 

3.3062 

17  :J0  52.5 

7.170 

5 

19  20  23.70 

3.4783 

21     5  42.7 

l.&'>8 

5 

21    15  :38.31 

2.3015 

17  2:3  3J1.5 

7.963 

6 

19  22  52.34 

9.4763 

21     3  59.2 

1.793 

(> 

21   17  56.2() 

2.2967 

17   16  20.9 

IJXS 

7 

19  25  20.85 

9.4741 

21     2    7.7 

1.935 

7 

21  20  i:i.92 

2.9919 

17    8  5<>.8 

7.44S 

8 

19  27  49.23 

9.4716 

21     0    8.2 

3.058 

8 

21  22  31.29 

9.9873 

17     I  27.1 

7J>40 

9 

19  30  17.47 

3.4695 

20  58    0.7 

2.191 

9 

21  24  48.:38 

2.2834 

16  53  .52.0 

7.639 

10 

19  .32  45.57 

3.4670 

20  55  45.3 

2.333 

10 

21  2?     5.18 

3.2776 

16  46  ll.<i 

7.7  IH 

11 

19  35  13.51 

3.4644 

20  .53  22.0 

3.455 

11 

21  29  21.69 

3.3727 

Ki  38  2.5.9 

7.806 

12 

19  .37  41.30 

3.4618 

20  50  .50.7 

3.587 

VI 

21  31  :J7.90 

3.9678 

16  :30  :34.9 

7.i«» 

13 

19  40    8.93 

3.4593 

20  48  11.6 

2.717 

13 

21  :3:3 .5:3.82 

3.3629 

1(5  22  38.8 

7ai7{4 

14 

19  42  36.40 

3.4564 

20  45  24.7 

3.846 

14 

21  m    9.45 

3.3581 

16  14  :37.6 

K061 

15 

19  45    3.70 

3.4.'i36 

20  42  30.1 

3.975 

15 

21  :J8  24.79 

3.3533 

16    6  31.5 

f.l44 

16 

19  47  30.8:3 

9.4507 

20  39  27.7 

3.104 

16 

21  40  :39.84 

2.3483 

15  .58  20.4 

«.336 

17 

19  49  .57.79 

3.4478 

20  36  17.6 

3.333 

17 

21  42  54.5!> 

3.3434 

15  .50    4.4 

8.307 

18 

19  .52  24.57 

3.4447 

20  32  59.8 

3.:)60 

18 

21  45    9.05 

3.3386 

15  41  43.6 

8.:i86 

19 

19  54  51.16 

3.4416 

20  29  34.4 

3.486 

19 

21  47  23.22 

3.3:137 

15  a3  18.1 

8.4(M 

20 

19  .57  17..56 

9.4383 

20  26     1.5 

3.619 

20 

21  49  :J7.09 

3.2388 

15  24  47.9 

f-%43 

21 

19  .59  43.76 

2.4350 

20  22  21.0 

3.737 

21 

21  51  50.(J7 

3.3339 

15  16   1.3.1 

8.61?) 

22 

20    2    9.76 

3.4317 

20  18  ;33.0 

3.663 

22 

21  54     :3.JK) 

3.3190 

15    7  :«.8 

8.693 

23 

20    4  35.56  1 

9.4383 

20  14  37.6 

3.985 

2:3 

21  56  16.95 

3.3141 

14  .58  .50.0 

8.766 

24 

20    7     1.16 

3.4349 

S.20  10  34.8 

4.108 

24 

21  .58  29.65  1 

3.9099 

S.14  50     1.9 

ejss» 

X. 
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GKBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  A.aoeii«ioD.  • 

DiU.  for 
1  Minute. 

DeoUoatioo. 

DLCfor 
1  Minute 

Hoot. 

Bight  A  eicension. 

DHL  tor 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

TIT 

BSDA^ 

Y  21. 

THURSDAY  23. 

h     m     « 

B 

O         1         » 

/» 

h     m     8 

s 

O         t         II 

« 

0 

21  58  29.65 

9.9009 

S.14  .50     J.9 

8.838 

0 

23  .39  19.64 

9.0049 

S.  6  43  44.6 

11.019   I 

1 

22    0  42.06 

9.9044 

14  41     9.5 

8.909 

1 

23  41   19.79 

9.0008 

6  32  43.3 

11.031    [ 

2 

22    2  54.18 

9.1996 

14  32  12.8 

8.980 

2 

23  43  19.74 

1.9975 

6  21  40.9 

11.050    ' 

3 

22    5    6.01 

9.1947 

14  2;^  II.!) 

•    9.049 

3 

23  45  19.49 

1.9949 

6  10  .37.3 

11.009 

4 

22    7  17.55 

9.1899 

14  14     6.9 

0.117 

4 

23  47  19.05 

1.9910 

5  59  32.6 

11.086 

5 

22    9  28.80 

9.1868 

14     4  57.9 

9.183 

5 

23  49  18.41 

1.9878 

5  48  27.0 

11.109    ' 

6 

22  11  39.77 

9.1804 

13  55  45.0 

9.948 

6 

23  51    17.58 

1.9847 

5  .37  20.4 

11.117  i 

7 

22  13  50.45 

9.1756 

13  46  28.1 

9.313 

7 

23  .53  I6.,57 

1.9817 

5  26  12.9 

11.139    > 

6 

22  16    0.84 

9.1708 

13  37     7.4 

9.376 

8 

23  55  15.38 

1.9786 

5  15    4.6 

11.146   , 

i) 

22  18  10.94 

9.1660 

13  27  43.0 

9.438 

9 

23  .57  14.00 

1.9756 

5    3  55.4 

11.160 

10 

22  20  20.76 

9.1613 

13  18  14.9 

9.499 

10 

23  .59  12.45 

1.97V7 

4  52  4,5.4 

11.179 

11 

22  22  30.30 

9.1566 

13    8  43.1 

9.559 

11 

0     1    10.72 

1.9698 

4  41  .34.8 

11.189   1 

12 

22  24  39.55 

9.1518 

12  59    7.8 

9.617 

12 

0    3    8.82 

1.9669 

4  30  23.6 

11.199   < 

13 

22  26  48.52 

9.1479 

12  49  29.0 

9.675 

13 

0    5    6.75 

1.9641 

4  19  11.8 

11.901 

14 

22  28  57.21 

9.1496 

12  .39  46.8 

9.739 

14 

0    7    4..52 

1.9614 

4    7  .59.5 

11.910 

15 

22  31     5.G3 

9.1380 

12  30     1.2 

9.787 

15 

0    9    2.12 

1.9587 

3  56  4(16 

11.918   1 

16 

22  33  13.77 

9.1334 

12  20  12.3 

9.841 

16 

0  10  .59.,56 

1.9561 

3  45  33.3 

11.995   ! 

17 

22  35  21.64 

9.1988 

12  10  20.3 

9.894 

17 

0  12  5().85 

1.9535 

3  34  19.6 

11.931    1 

18 

22  .37  29.23 

9.1949 

12    0  2.5.1 

9.946 

18 

0  14  5.3.98 

1.9509 

3  23    5.6 

11.936 

W 

22  .39  .36.55 

9.1197 

1 1  50  26.8 

9.997 

19 

0  16  50.9(5 

1.9484 

3  11  51.3 

11.940 

20 

22  41  43.60 

9.1159 

1 1   40  25.5 

10.046 

20 

0  18  47.79 

1.9460 

3    0  36.8 

11.944 

21 

12  43  .50..38 

9.1107 

II  30  21.3 

10.094 

21 

0  20  44.48 

1.9437 

2  49  22.1 

11.947 

22 

22  45  56.89 

9.1063 

11  20  14.2 

10.149 

22 

0  2i  41.03 

1.9413 

2  .38    7.2 

11.948 

23 

22  48    3.14 

9.1090 

8.11   10    4.2 

10.189 

23 

0  24  37.44 

1.9390 

S.  2  26  52.3 

11.949    1 

WEL 

)NESD 

AY  22. 

FJ 

RID  AY  24. 

1 

0 

22  50    9.13 

9.0977 

S.IO  59  51.5 

10.934 

0 

.      0  26  a3.71 

1.9968 

S.  2  15  37.3 

1 
'      11.350 

1 

.    22  52  14.86 

9.0933 

10  49  36.1 

10.978 

1 

0  28  29.85 

1.9346 

2    4  22.3 

11.949    , 

2 

22  54  20.:« 

9.0890 

10  39  18.1 

10.399 

2 

0  30  25.86 

1.9395 

1  53    7.4 

11.948    1 

3 

2-2  5(J  25.54 

9.0847 

10  28  57.5 

10.364 

3 

0  .32  21.75 

1.9304 

1  41  52.5 

11.946   , 

4 

22  .58  30.50 

9.0806 

10  18  34.4 

10.405 

4 

0  34  17.51 

1.9983 

1  30  .37.8 

11.943 

5 

23    0  35.20 

9.0763 

10    8    8.9 

10.444 

5 

0  36  1.3.15 

1.9964 

1   19  23.3 

11.940 

6 

23    2  39.65 

9.0799 

9  .57  41.1 

10.483 

6 

0  38    8.68 

1.9945 

I     8    9.0 

11.936 

7 

.   23    4  43.86 

9.0661 

9  47  10.9 

10.591 

7 

0  40    4.0J) 

1.9996 

0  56  55.0 

11.931    1 

8 

2;^    6  47.82 

9.0639 

9  36  .38.5 

10.558 

8 

0  41  .59.39 

1.9907 

0  45  41.3 

11.995    1 

9 

23    8  51. .53 

9.0598 

9  26    3.9 

10.594 

9 

0  43  54. .58 

1.9189 

0  34  28.0 

11.918 

10 

23  10  5.5.00 

9.0558 

9  15  27.2 

10.699 

10 

0  45  49.(56 

1.9179 

0  23  15.1 

11.911    , 

n 

23  12  58.23 

9.0519 

9    4  48.4 

10.663. 

11 

0  47  44.65 

1.9156 

0  12    2.6 

11.904    ' 

12 

23  15     1.23 

9.0481 

8  54     7.6 

10.696 

12 

0  49  39.54 

1.9140 

S.  0    0  50.6 

11.196 

13 

23  17    4.00 

9.0449 

8  43  24.9 

10.797 

13 

0  51  34.:W 

I.9I94 

N.  0  10  20.9 

i 1.186 

14 

1    'i3  19    6..53 

9.0403 

8  32  40.4 

10.758 

14 

0  .53  2J).03 

1.9109 

0  21  31.7 

11.175 

15 

23  21     8.83 

9.0364 

8  21  54.0 

10.788 

15 

0  55  23.(54 

1.9095 

0  32  41.9 

11.164 

m 

2:^  23  10.90 

9.0397 

8  11     5.8 

10.817 

16 

0  57  18.17 

1.9081 

0  43  51.4 

11.153 

17 

23  25  12.75 

9.0900 

8    0  1().0 

10.844 

17 

0  59  12.61 

1.9067 

0  55    0.2 

11.141 

18 

1    23  27  14.38 

9.0953 

7  49  24.5 

10.871 

18 

1     1     6.97 

1.9054 

1     6    8.3 

11.198 

ID 

2:^  29  1.5.79 

9.0917 

7  ;:8  31.5 

10.897 

19 

1     3     1.26 

1.9049 

1   17  1.5.6 

11.114 

20 

23  31   16.98 

9.0181 

7  27  .36.9 

10.999 

20 

1     4  .55.47 

1.9099 

1  28  22.0 

11.100 

21 

23  33  17.96 

9.0146 

7  16  40.9 

10.945 

21 

I     6  49.61 

1.9017 

1  .39  27.6 

11.066   I 

22 

23  35  18.73 

9.0111 

7    5  43.5 

10.968 

22 

1     8  43.68 

1.9007 

1  50  .32.3 

11.070 

23 

23  .37  19.29 

9.0076 

6  54  44.7 

10.991 

23 

1   10  37.(59 

1.8997 

2     1  .36.0 

11.053 

24 

23  39  19.64 

9.0049 

S.  6  43  44.6 

11.019 

24 

1   12  31.64 

1.8987 

N.  2  12  .38.6 

11.035 
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XI. 


GKBEI^WIOH  MEAN  TIME. 

TH  K  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenaion. 

Dilffor 
IMinate. 

DeclinatioD. 

Difll  for 
1  Minutt). 

Hour.  RifshtAscenstou. 

Diff.  for 
1  Minute. 

DeoIiDiition. 

Diff.  for  1 
I  Hinnto.' 

SAl 

'UnDA 

lY  25. 

MONDAY  27. 

1 

0 

h     m     « 

1   12  31.64 

1.8987 

N.  2  12  JiS'.fi 

u 

11.035 

1         h     m      8 

0  ,      2  43  28.20 

8 

1.9099 

N.IO  31    2.7 

/.       1 
9J03 

1 

1  14  25.5;} 

1.8977 

2  23  40.2 

11.018 

1 

>  45  22.79 

1.9105 

10  40  31.5 

9.457 

2 

1   16  19.37 

1.8966 

2  34  40.8 

11.001 

2        2  47  17.46 

1.9119 

10  49  57.5 

9.411 

3 

1  18  13.15 

1.8959 

2  45  40.3 

10.9t'.i 

3  1  •  2  49  12.22 

1.9134 

10  .59  20.8 

9.364 

4 

I  20    6.88 

1.8951 

2  56  38.7 

10.963 

4        2  51     7.07 

1.9149 

11     8  41.2 

9.316  ' 

5 

1  22    0.57 

1.8944 

3     7  35.8 

10.949 

5 

I  .53     2.01 

1.9164 

11   17  58.7 

9.967 

6 

1  23  54.*>l 

1.8937 

3  18  31.7 

10.991 

6  ;      2  54  57.04 

1.9180 

11  27  1:3.2 

9.917 

7 

1  25  47.81 

1.8931 

3  29  26.3 

10.899 

/ 

I  56  52.17 

1.9196 

1 1  3()  24.8 

9.166 

8 

1  27  41.38 

1.8996 

3  40  19.6 

10.877 

8  ,      *. 

I  58  47.39 

1.9919 

1 1  45  :3:3.4 

9.119 

9 

1  29  34.92 

1.8991 

3  51    11.6 

10.855 

9 

\    0  42.71 

I.9S99 

11  54  39.1 

9.069 

10 

1  31  28.43 

1.8916 

4     2    2.2 

10.839 

10 

\    2  38.14 

1.9947 

12    3  41.7 

9.017 

11 

1  33  21.91 

1.8911 

4  12  51.4 

10.807 

111      : 

\    4  33.67 

lil964 

12  12  41.2 

&965 

12 

1  35  15.:W) 

1.8907 

4  23  39.1 

10.789 

12 

J     ()  2931 

1.9989 

12  21  37.5 

eL9l9 

13 

1  37    8.79 

1.8904 

4  34  25.3 

10.757 

13  1     : 

J    8  25.0() 

1.9301 

12  30  ;30.7 

8.860 

14 

1  39    2.20 

1.8901 

4  45  1 0.0 

10.739 

14  1     ; 

i  10  20.92 

1.9319 

12  39  20.7 

8.807 

15 

1  40  55.60 

1  8898 

4  55  5:3.1 

10.705 

15  .     ; 

\  12  16.89 

1.9338 

12  48    7.6 

8.754 

\G 

1  42  48.!  >8 

1.8897 

5    6  34.6 

10.678 

16 

\  14   12.98 

1.9358 

12  56  51.2 

8.699 

17 

1  44  42.3() 

1.8696 

5  17   14.5 

10.651 

17 

J   16     9.19 

1.9378 

13    5  31.5 

8.643 

18 

1  46  35.73 

1.K894 

5  27  52.7 

10.C99 

18  1    ; 

{   18     5..52 

1.9398 

13  14     8.4 

8.587 

19 

1  48  29.09 

1.8894 

5  38  29.2 

10.593 

19  1    : 

\  20     1.97 

I.94I9 

13  22  42.0 

a.539 

20 

1  50  22.46 

1.8895 

5  49    3.9 

10.563 

20        : 

}  21  58..55 

1.9441 

13  31   12,2 

&476 

21 

1  52  I5.»< 

1.8896 

5  59  .%.8 

10.533 

21 

)  23  55.26 

1.9469 

13  .39  :39.l 

&4I9 

22 

1  54     9.21 

1.8897 

6  10    7.9 

10.503 

2*2  ,      : 

\  25  .52.10 

1.9484 

13  48    2.5 

8.361 

23 

1  56    2.59 
SI 

1.8896 

7NDA1 

N.  6  20  37.1 
I  26. 

10.479 

23  ;    r 

\  27  49.07 

TU 

1.9506 

ESDA 

N.l:l  56  22.4 
Y  28. 

&309 

1 

1 

1 

0 

1  57  55.98 

1.8900 

N.  6  31     4.5 

10.441 

0 

J  2J>  46.17 

1.9598 

N.14    4  38.8 

8.943 

i  1 

1  59  49.:}9 

1.8903 

6  41  30.0 

10.408 

1 

{  31  43.41 

1.9551 

14  12  51.6 

6.183 

2 

2     1  42.82 

1.8906 

6  51  53.5 

10.374 

2      ; 

5  33  40.79 

1.9574 

14  21     0.8 

6.193 

3 

2    3  36.26 

1.8909 

7    2  14.9 

10.340 

3 

{  35  38.30 

1.9597 

14  29    6.4 

6.063 

4 

2    5  29.73 

1.8913 

7   12  34.3 

10.306 

4      : 

\  37  35.95 

1.9691 

14  37    8.4 

6.009 

5 

2    7  23.22 

1.8917 

7  22  51.6 

10.971 

5  1     : 

{  39  33.75 

1.9646 

14  45    6.7 

7.941 

6 

2    9  16.74 

1.8999 

7  aj    6.8 

10.936 

G  ,     • 

{  41  31.70 

1JH>70 

14  53     1.3 

7.878 

7 

2  11   10.29 

1.8998 

7  43  19.9 

10.901 

1          ^ 

/ 

\  43  2i).79 

1.9694 

15    0  52.1 

7.815 

8 

2  13    3.88 

1.8934 

7  53  30.9 

10.165 

8 

}  45  28.03 

1.9790 

15    8  39.1 

7.759 

9 

2  14  57.50 

1.8941 

8    3  39.7 

10.197 

9      i 

J  47  26.43 

1.9746 

15  16  22.4 

7.689 

10 

2  16  51.17 

1.8948 

8  13  46.2 

10.089 

10        { 

^  49  24.98 

1.9771 

15  24     1.8 

7.694 

11 

2  18  44.88 

1.8955 

8  23  50.4 

10.051 

.  11      ; 

J  51  23.68 

1.9796 

15  31  37.2 

7.556 

12 

2  20  38.63 

1.896-2 

8  33  52.3 

10.019 

12 

\  5:3  22.5:3 

1.9899 

15  39    8.7 

7.493 

13 

•    2  22  32.43 

1.8971 

8  43  51.8 

9.973 

13  '      : 

}  55  21.54 

1.9848 

15  46  :36.3 

T.497 

14 

2  24  26.28 

1.8980 

8  5;}  49.0 

9.9:^3 

14  1    ; 

J  57  20.71 

1.9875 

15  53  59.9 

7.3S9 

'   15 

2  26  20.19 

1.8989 

9    3  43.8 

9.899 

15      : 

)  59  20.04 

1.9909 

16     1   19.4 

7.999 

1   16 

2  28  14.15 

1.8996 

9  13  36.1 

9.851 

16  ,      ^ 

\     1    19.54 

1.9990 

16    8  34.9 

7.994 

17 

2  30    8.17 

1.9008 

9  *i3  *^5.9 

9.810 

17        ^ 

1     3  19.20 

1.9958 

16  15  46.3 

7.155 

18 

2  32    2.25 

1.9019 

9  33  13.3 

9.768 

18        < 

1     5  19.03 

\M&i 

16  22  53.5 

7.086 

'   19 

2  33  5(>.40 

1.9031 

9  42  58.1 

9.795 

19        ^ 

1    7  19.03 

9.0013 

16  29  .56.6 

IJiXl 

20 

2  35  50.62 

1.9049 

9  52  40.3 

9.681 

20        ^ 

1     9  19.19 

9.0041 

16  36  55.5 

64M« 

1  21 

2  37  44.90 

1.9054 

10    2  19.9 

9.637 

21  1      ^ 

1   11   19.52 

9.0069 

16  43  50.1 

6.075 

1  22 

2  39  39.26 

1.9066 

10  11  56.8 

9J>93 

22        ^ 

1   13  20.02 

9.0098 

16  50  40.5 

6.804 

1  23 

2  41  33.69 

1.9079 

10  21  31.1 

9.549 

2:}        '\ 

1  15  20.69 

3.0197 

16  57  2(i6 

6.739 

24 

2  43  28.20 

1.9099 

N.IO  31     2.7 

9..'i03 

24        ^ 

\  17  21.54 

9Uli56 

N.17    4    8.3 

6j659 

XIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


I 


Hour. 


Right  AMoension. 


DitL  for 
iKtonto. 


DeoUnation. 


DUX.  tor 
1  Minate. 


WEDNESDAY  29. 


h     nj      s 

» 

O           t 

0 

4  17  21.54 

9J)I56 

N.17    4 

1 

4  19  22.56 

9.0185 

17  10 

2' 

4  21  2:?.7(> 

2.fhlI4 

17  17 

3 

4  23  25. IS 

'2.094H 

17  23 

4 

4  25  2t).68 

2.0-J73 

17  30 

5 

4  27  28.41 

9U)903 

17  36 

6 

4  29  30.32 

9.0333 

17  42 

7 

4  31  32.41 

9.0363 

17  46 

8 

4  33  34.68 

9.0394 

17  55 

9 

4  35  37.14 

9.0495 

18     1 

10 

4  37  39.78 

9.0455 

18    6 

11 

4  :i9  42.60 

9.0466 

18  12 

12 

4  41  45.61 

9.0517 

18   18 

J3 

4  43  48.80 

9.0548 

18  24 

14 

4  45  52.18 

9.0579 

18  29 

15 

4  47  55.75 

9.0610 

18  35 

16 

,      4  49  59.50 

9.0641 

18  40 

17 

4  52    3.44 

9.0679 

18  46 

18 

4  54    7.57 

9.0704 

18  51 

19 

4  56  11.89 

9.0736 

18  56 

20 

4  58  16.40 

9.0767 

19     1 

21 

5    0  21.10 

9.0798 

19     7 

22 

5    2  25i)8 

9.0899 

19  11 

23 

5    4  31.05 

9.0861 

N.19  16 

8.3 
45.7 
18.6 
47.1 
11.1 
30.(J 
45.6 
56.0 

1.8 

2.9 
59.3 
51.0 
37.9 
20.0 
57.3 
2J).8 
.57.3 
19.9 
37.6 
50.*^ 
57.8 

0.4 
57.9 
50.2 


THURSDAY  30. 


0 

5    6  36.31 

1 

5    8  41.76 

2 

5  10  47.40 

3 

5  12  S3.24 

4 

5  14  59.27 

5 

5  17    5.48 

6 

5  19  11.88 

7 

5  21   18.48 

8 

5  23  25.26 

9 

5  25  32.-23 

10 

5  27  :J9.39 

11 

5  29  46.74 

12 

5  31  54.27 

13 

5  34     1.99 

14 

5  36    9.90 

15 

5  38  18.00 

16 

5  40  26.28 

17 

5  42  34.74 

18 

;      5  44  43.39 

19 

1      5  46  52.22 

20 

!      5  49     1.23 

21 

5  51   10.43 

22 

5  53  19.80 

23 

5  55  29.35 

24 

5  57  39.08 

9.0899 
9.0994 
9.0957 
9.0969 
9.1090 
9.1051 
9.1083 
9.1115 
9.1146 
9.1177 
9.1909 
9.1940 
9.1971 
9.1309 
9.1334 
9.1365 
9.1395 
9.1496 
9.1457 
9.1487 
9.1517 
9.1547 
9.1577 
9.1607 
9.1637 


N.19  21 

19  26 
19  30 
19  35 
19  39 
19  44 
19  48 
19  52 

19  56 

20  0 
20 
20 
20 
20 
20 
20  22 
20  25 
20  29 
20  32 
20  35 
20  38 
20  41 
20  43 
20  46 

N.20  49 


4 

8 

12 

15 

19 


37.3 
19.2 
55.9 
27.3 
53.4 
14.1 
2i).4 
39.3 
43.8 
42.8 
36.3 
24.2 

6.(5 
43.4 
14.5 
:ft).9 
59.6 
I3.(» 
21.8 
24.2 
20.7 
11.4 
56.2 
35.0 

7.9 


6.659 
6.586 
6.513 
6.437 
6.369 
6.987 
6.919 
6.135 
6.057 
5.979 
5.901 
5.899 
5.749 
5.669 
5.589 
5.500 
5.418 
5.336 
5.953 
5.169 
5.085 
5.001 
4.915 
4.898 


4.749 

4.655 

4.567 

4.479 

4.390 

4.300 

4.910 

4.190 

4.099 

3.937 

3.845 

3.753 

3.660 

3.566 

3.471 

3.376 

3.981 

3.185 

3.088 

9.991 

9.894 

9.796 

9.697 

9J>97 

9.498 


Hour. 


Right  AsceDsion. 


Diff.  for 
1  Minute. 


DeoUnation. 


am,  tot 

1  Minate. 


FRIDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

W 

17 

18 

19 

20 

21 

22 

23 


h     m 

5  57 

5  59 

6  I 
6  4 
6    6 


6 
6 
(> 
6 
6 
6 


8 
10 
12 
15 
17 
19 


6  21 
6  23 
6  26 
6  28 
6  30 
6  32 
6  34 
6  37 
6  3f^ 
6  41 
6  43 
6  45 
6  48 


39.08 
48.99 
59.07 

9.33 
19.76 
30.36 
41.13 
.52.07 

3.18 
14.45 
25.88 
37.48 
49.24 

1.16 
13.24 
25.47 
37.85 
50.38 

3.07 
15.91 
28.89 
42.01 
55.27 

8.67 


a 

9.1637 

9.1666 

9.1685 

9.1794 

9.1759 

9.1781 

9.1809 

9.1837 

9.1865 

9.1899 

9.1919 

9.1946 

9.1973 

9.9000 

9.9096 

9.9051 

9.9076 

9.9109 

9.9197 

9.9151 

9.9175 

9.9198 

9.9999 

9.9945 


N.20  49 

20  51 
20  53 
20  56 

20  58 

21  0 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

N.21 


2 

4 

5 

7 

9 

10 

11 

12 

14 

15 

15 

16 

17 

18 

18 

18 

19 

19 


7.9 
34.8 
55.7 
10.5 
19.2 
21.8 
18.3 

^.Q 
.52.8 
30.7 

2.3 
27.7 
46.8 
.59.6 

().0 

6.0 
59.6 
46.8 
•^7.5 

1.8 
29.5 
50.7 

5.4 
13.5 


II 

9.498 
9.398 
9.997 
9.196 
9,094 
1.999 
1.890 
1.788 
1.684 
1.579 
1.475 
I..T71 
1.966 
1.160 
1.053 
0.947 
0.840 
0.739 
0.695 
0.517 
0.408 
0.999 
0.190 
•fO.080 


PHASES  OF  THE  MOON. 


%  New  Mooti 

3)  Kirst  Quarter 

O  I'^'ill  Moon 

(^  Last  Qiinrtor . 


Au^ni  t 


.1 

^- 

14 
21 

29 


)i  111 

6  20.9 

4  44.0 

4  20J^ 

2  17.9 


<C    Pcri-^ee . 
(T   A|)ojj^ee. 


(t       ii 
Antriist     14      0.2 

...    28      0.8 


SATURDAY,  SEPTEMBER  1.         i 
0  1      6  50  22.21  i    9.9967  ,N.21  19  15.0  |    h).030  ! 
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xm. 


GREENWICH  MEAN  TIMB, 

• 

LUNAR  DISTANCES. 

Li 

Name  and  Direotioii 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

.fflh- 

P.L. 
of 

Diff. 

Vli» 

P.  L. 

of 
Diff. 

IX^ 

P.L. 

of 
Diff. 

O           f        II 

O         1        o 

O          /        /' 

O           1         II 

1 

Fomalhaut 

W. 

»}  55    8 

3964 

85  19  38 

3980 

86  44  13 

3375 

88    8  54 

3970 

a  Pegasi 

W. 

68  52  25 

3491 

70  12  59 

3480 

71  33  46 

3469 

72  54  45 

3458 

(X  Arietis 

w. 

25  56  13 

3977 

27    8  15 

3885 

28  21  50 

3804 

29  36  48 

3733 

1 

1 

Pollux 

E. 

55  10  36 

3114 

53  42  43 

3113 

52  14  48 

3110 

50  46  51 

3109 

1 

Sun 

E. 

72    4  24 

34Q9 

70  42  32 

3418 

69  20  36 

3414 

(J7  58  a5 

3409 

■    2 

Fomalhaut 

W. 

95  13  46 

3944 

96  39    3 

3938 

98    4  27 

:i939 

99  29  58 

3997 

a  Pcf^asi 

vv. 

79  42  44 

3404 

81     4  56 

3394 

82  27  19 

3385 

as  49  53 

3374 

1 

a  Arietis 

w. 

36    7  50 

3479 

37  28  38 

3449 

38  50    7 

3408 

40  12  15 

3375 

1 
1 

Pollux 

E. 

43  26  29 

3097 

41  58  16 

3096 

40  30    1 

3093 

3!)     1  43 

3099 

Sun 

E. 

61     6  57 

3378 

59  44  15 

3370 

58  21  24 

3363 

56  58  25 

3354 

3 

a  ArietiR 

W. 

47  11  27 

3349 

48  36  47 

3918 

50    2  35 

3196 

51  28  49 

3175 

Aldeburan 

W. 

13  28  38 

9969 

14  5:)  29 

9956 

16  30  37 

9944 

18    2    0 

9939 

Pollux 

E. 

31  m  59 

3094 

30  M  42 

3098 

28  43  30 

3105 

27  15  26 

3113 

Suw 

E. 

50    0  57 

3307 

48  36  54 

3397 

47  12  :)9 

3986 

45  48  11 

3376 

4 

n  Arietis 

W. 

58  46    4 

3078 

60  14  41 

3060 

61  43  39 

3043 

63  12  59 

3096 

Aldebarnn 

W. 

25  42  42 

9873 

27  15  :36 

9860 

28  48  46 

3848 

30  22  1 1 

9836 

Sun 

E. 

38  42  37 

3918 

37  16  49 

3905 

35  50  46 

3193 

34  24  29 

3181 

5 

a  ArietiH 

W. 

70  44  50 

3944 

72  16  13 

9939 

73  47  55 

9914 

75  19  56 

9899 

Aldeharnn 

W. 

38  13  15 

9774 

39  48  17 

3769 

41  23  35 

9750 

42  59    9 

9737 

Sun 

E. 

27    9  17 

3118 

25  41  29 

3105 

24  13  26 

3099 

22  45    7 

3080 

9 

Sun 

W. 

22    0    5 

9741 

23  35  50 

9739 

25  11  47 

9733 

26  47  56 

9715 

Mars 

E. 

61     1  33 

3643 

59  23  37 

9637 

57  45  32 

9630 

56    7  18 

9695 

Jupiter 

E. 

77  52  55 

9448 

76  10  28 

3440 

74  27  50 

94:« 

72  45     I 

3494 

Antai-es 

E. 

89  26  38 

9470 

87  44  43 

9469 

86    2  37 

3455 

84  20  21 

9448 

10 

Sun 

W. 

34  51  20 

9678 

36  28  30 

9679 

38    5  48 

9666 

39  43  14 

9660 

Mars 

E. 

47  54  23 

9609 

46  15  31 

9599 

44  36  35 

3596 

42  5/  35 

SS95 

1 
1 

Jupiter 

E. 

64    8  35 

9395 

62  24  53 

9389 

60  41    3 

9384 

58  57    6 

9380 

1 

AniureH 

E. 

75  46  4\ 

3419 

74    3  a3 

9414 

72  20  18 

3409 

70  36  56 

94U5 

11 

Sun 

W. 

47  52  15 

9635 

49  30  23 

S631 

51     8  36 

9696 

52  46  55 

9683 

Mars 

E. 

34  42  28 

960! 

33    3  34 

3605 

31  24  46 

3619 

29  46    7 

9631 

1 
1 

Jupiter 

E. 

50  15  50 

3363 

48  31  20 

9359 

46  46  46 

9356 

45    2    8 

9354 

1 

An  tares 

E. 

61  58  54 

3391 

60  15    6 

9389 

58  31  16 

3389 

56  47  25 

3389 

12 

Sun 

W. 

60  59  ;« 

9608 

62  38  22 

9605 

64  17  10 

9603 

65  56     1 

9601 

1 

Jupiter 

E. 

36  18  27 

9350 

34  ,33  41 

9351 

32  48  56 

3:)53 

31     4  13 

3355 

All  tares 

K. 

48    8  17 

3394 

46  24  34 

3398 

44  40  56 

3403 

42  57  25 

9408 

13 

Sun 

VV. 

74  10  49 

3593 

75  49  51 

9593 

77  28  55 

3593 

79    8    1 

3591 

Aula  res 

E. 

34  22  23 

3457 

32  40    9 

9473 

30  58  18 

9493 

2J»  16  54 

2516 

fx  Aqiiilse 

E. 

83    5  12 

3889 

81  32  39 

3894 

80    0  12 

9900 

78  27  53 

9907 

!  14 

Sun 

W. 

87  23  .36 

s:>9i 

89    2  43 

9591 

90  41  50 

9599 

92  20  56 

•25J>:< 

S|)ica 

w. 

28     1  38 

3438 

2^)  44  19 

9439 

31  27  22 

9410 

33  10  43 

9399 

ft  Aqiiilff 

E. 

70  49  10 

3965 

69  18  13 

9981 

67  47  .% 

9999 

66  17  22 

3030 

t 

Fomalhaut 

E. 

103  45  24 

3539 

102    4  42 

3sao 

100  23  56 

9517 

98  43    6 

9515 

1 

1 

XIV. 
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GREENWICH  MEAN  TIME. 


LUNAR  DI8TANCES. 


ft 

Si  . 

5S 


Name  Mid  Diroetion 
of  Object. 


FomalhaiJt 
a  Pegasi 
aArjetiB 
Pollux 

Sun 

Fomnlhuiit 

ctP.giisi 

aArietis 

Pollux 

8uw 


3    a  Arietis 
Aldebaraii 
Pollux 

Sun 


4  ,  aArietis 

Aldebaran 

Suff 

5  a  ArietiH 
Aldeburan 

Sun 

U     Sow 
Mars 

JUPITBR 

Antares 

10     i^VK 
Mars 
;  Jupiter 

I  Aiitaren 


11 


1^ 


13 


14 


Sun 
Mars 
Jupiter 
AiitareK 

Sun 

Jupiter 
An  tares 

Sun 

An  tares 
a  Aquilee 

Sun 
Spica 
a  AqniJ» 
Fomnlhaut 


W. 
W. 

w. 

E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 

W. 
W. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 

W. 

E. 
E. 

W. 
W. 
E. 
E. 


P.L. 

Midnight. 

of 

Dlif. 

o 

/     // 

89  3d  40 

3965 

74 

15  56 

3446 

:M)  53    0 

3671 

49 

18  52 

3106 

66  36  29 

3404 

100  55  35 

3991 

85 

12  39 

3365 

41 

35    0 

3345 

37 

33  23 

3091 

55 

35  16 

3345 

52  55  28 

3155 

19  33  38 

9990 

25  47  :« 

3194 

44  23  31 

3965 

64  42  40 

3009 

31 

55  52 

9695 

32  57  57 

3166 

76 

52  16 

9884 

44  35    0 

9794 

21 

16  33 

3068 

28  24  16 

9707 

54  28  57 

9619 

71 

2     1 

9418 

82  37  55 

9441 

41 

20  48 

9655 

41 

18  33 

9594 

57 

13    2 

9375 

68 

53  29 

9409 

54 

25  19 

9690 

28 

7  40 

9639 

43 

17  27 

9353 

55 

3  34 

9389 

67  34  54 

9599 

29 

19  34 

9358 

41 

14    2 

9415 

80  47    8 

9501 

27  36    3 

9544 

76  55  43 

9916 

94 

0     1 

9593 

34 

54  19 

9390 

64  47  34 

3049 

97 

2  14 

9514 

90  58  32 
75  37  20 

32  10  18 
47  50  50 

65  14  17 

102  21  19 
86  35  36 
42  58  20 
36  5  2 
54  11  57 

54  22  31 
21     5  32 

24  19  52 
42  58  38 

66  12  42 

33  29  48 
31  31  10 

78  24  55 
46  11  8 
19  47  44 

30    0  47 

52  50  28 
69  18  52 
80  55  19 

42  58  29, 
39  39  30 

55  28  52 

67  9  57 

56  3  47 

26  29  28 
41  32  44 

53  19  43 

69  13  50 

27  34  59 
39  30  48 

82  26  15 

25  55  51 
75  23  44 


P.L. 

of 
DiflT. 


3960 
3436 
3615 
3105 
3398 

3915 
3355 
3317 
3090 
3337 

3135 
9908 
3141 
3953 

9993 
9819 
3156 

9870 
9719 
3056 

9699 
9614 
9419 
9435 

9649 
9595 
9379 
9398 

9616 
9645 
9351 
9389 

9598 
9363 
9499 

9591 
9579 
9995 


95  39    5 

9594 

:%  38    8 

9389 

6;3  18  13 

3066 

95  21  20 

9514 

xvmh 


II 


92  23  30 
76  58  56 
;«  28  36 

46  22  46 
(Hi  51  58 

la'J  47  10 
87  58  44 
44  22  12 

34  36  40 

52  48  28 

55  49  58 
22  37  41 
22  52  32 
41  :)3  31 

67  43    4 

35  4    0 

30  4    8 

79  57  52 

47  47  32 
18  18  40 

31  37  28 
51  II  52 
67  35  35 
79  12  34 

44  36  18 

38  0  28 

53  44  37 
65  26  20 

57  42  20 

24  51  34 

39  47  59 
51  35  52 

70  52  48 

25  50  31 
37  47  45 

84  5  22 
24  16  27 
73  51  57 

97  18    8  I 
;«  22    8 
61  49  22 

93  40  26 


3954 
3495 
3565 
3109 
3391 

3910 
:)345 
3990 
3091 
3397 

3115 
9897 
3163 
3949 

9976 
9799 
3143 

9856 
9699 
3045 

9699 
9610 
9406 
9499 

9644 
9596 
9368 
9396 

9613 
9663 
2350 
9390 

9596 
9368 
9439 

9591 


9937 

9595 
9376 
3094 
9514 


93  48  35 
78  20  44 
34  47  48 

44  54  39 

62  29  31 

105  13  7 
89  22  3 

45  46  35 
33  8  19 

51  24  48 

57  17  49 
24  10  4 

21  25  39 
40  8  11 

69  13  47 
36  38  29 
28  36  50 

81  31  7 
49  24  13 
16  49  Zi 

33  14  19 

49  33  10 

65  52  9 

77  29  41 

46  14  13 
36  21  27 

52  0  16 

63  42  39 

59  20  57 
2;)  14  4 
38  3  13 
49  52    3 

72  31  48 
24  6  n 
:)6    4  56 

85  44  29 

22  38  2 
72  20  25 

98  57  10 
40    6  17 

60  21  5 
91  59  32 


P.L. 

of 

Dlff. 


3949 
3415 
3&90 
3100 
3385 

3904 
3337 
3966 
3099 
3318 

3096 
9885 
3193 
3930 

9960 
9786 
3130  I 

9649 
9687 
3034 

9684 
9606 
9401 
9494 


9639 
9597 
9364 
9393 

9610 
9686 
9350 
9399 

9596 
9376 
9443 

9591 
9678 
9950 

9596 
9371 
3194 
9615 


I 
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AUGUST,    1888. 


XV. 


GREENWICH  MEAN  TIME, 

1 

1 

LUNAR  DIBTANCES. 

• 

P 

Name  and  Direction 
of  Ohject. 

Noon. 

P.L. 

of      : 

Diff. 

np. 

P.L. 

of 
Dlff. 

Vlh. 

!  PL. 
of 
Dlff. 

1X1*. 

PL. 

of 
Diff. 

15 

Sun 

W. 

0         i        ft 

100  36  10 

S598 

102  15    8 

9599 

o        1       n 

103  54     4 

9601 

105  32  57 

9603 

Spica 

W. 

41  50  33 

2367 

!    43  34  55 

2363 

45  19  23 

9360 

47    3  55 

9358 

Mars 

w. 

21     1  26 

S687 

22  38  24 

9660 

24  15  57 

9640 

25  .53  .58 

9023 

nt  Aquiiee 

E. 

58  53  24 

3157 

57  26  23 

3193 

56    0    6 

3934 

54  34  37 

3978 

Fomnlhaiit 

E. 

90  18  39 

3516 

88  37  48 

9517 

86  56  59 

9519 

85  16  12 

9592 

16 

Sijw 

W. 

113  46  43 

9615 

115  25  18 

9618 

117    3  49 

9691 

lie  42  16 

9G94 

Spicii 

W. 

55  47    5 

9355 

;    57  31  44 

3356 

.59  16  22 

3356 

61     1     0 

9357 

Mars 

W. 

34    8  23 

2579 

35  47  47 

9575 

37  27  16 

9579 

39    6  49 

9571 

JUPITF.R 

W. 

20  38  29 

3405 

22  21  56 

9398 

24    5  34 

9399 

25  49  20 

3388 

n  Aqnilie 

E. 

47  41  49 

3577 

.    46  22  50 

3659 

45    5  19 

3748 

43  49  23 

P'oraalhiiiit 

R. 

76  53  33 

3545 

*    75  13  22 

9551 

73  as  20 

9159 

71  ,53  28 

2566 

a  Pegnsi 

E. 

92  42    5 

9681 

91     5    0 

9683 

89  27  57 

9686 

87  .50  58 

2680 

17 

Spica 
Mars 

W. 

69  43  28 

9U70 

71  27  46 

9373 

73  12    0 

9376 

74  56    9 

2380 

W. 

47  24  52 

2579 

49    4  26 

9573 

50  43  58 

9575 

52  23  27 

9578 

Jupiter 

W. 

34  2i)    4 

9384 

36  13     1 

9386 

37  56  56 

2388 

39  40  48 

2391 

Antare8 

W. 

24  40  59 

9617 

26  19  31 

9586 

27  58  45 

9563 

29  38  31 

9544 

Fotnal  limit 

E. 

63  37  12 

9619 

61  58  43 

9639 

60  20  32 

9647 

58  42  41 

9664 

a  PegH8i 

E. 

79  47  42 

9739 

78  11  31 

9731 

76  35  32 

9740 

74  59  45 

2751 

18 

Spica 

W. 

83  35  24 

2403 

85  18  54 

9409 

87    2  16 

2415 

88  45  29 

9422 

MaR!4 

W. 

60  139  43 

9598 

62  18  41 

9604 

m  57  31 

9609 

65  36  14 

2614 

Jupiter 

W. 

48  18  55 

9411 

50    2  14 

9416 

51  45  26 

9421 

53  28  31 

94S6 

AiitareH 

W. 

38    2  12 

9498 

^}  43  28 

9494 

41  24  49 

2492 

43    6  13 

9499 

PomHibuiit 

E. 

50  39  35 

2769 

49    4  27 

9797 

47  29  55 

9897 

45  56    2 

2M) 

a  Pegasi 

E. 

67    5     1 

9894 

65  31     4 

2843 

r>3  .57  32 

9863 

62  24  26 

2884 

19 

Spica 

W. 

97  19  15 

9457 

99     1  29 

9465 

100  43  32 

9473 

102  25  23 

9483 

Mars 

W. 

73  47  45 

9649 

75  25  34 

9656 

77    3  13 

9663 

78  40  42 

26?i 

Jupiter 

W. 

62     1  46 

9459 

63  43  57 

9467 

65  25  57 

9475 

67    7  45 

9483 

Aiitare8 

W. 

51  33    0 

9502 

53  14   II 

2506 

54  55  16 

2510 

56  36  15 

2516 

Fomnlbaiit 

E. 

38  18  53 

3090 

36  50  31 

3154 

35  23  27 

3996 

;}3  57  49 

:«r7 

u  Pefra^i 

E. 

54  46  m 

3093 

53  16  52 

3059 

51  47  .52 

3097 

.50  19  39 

3139 

■  7 

a  Arietis 

E. 

96  23  22 

9577 

94  43  55 

2584 

93    4  38 

9591 

91  25  31 

9599 

20 

Mars 

W. 

86  45  10 

9718 

88  21  26 

9728 

89  57  29 

9738 

91  33  18 

2749 

Jupiter 

W. 

75  33  52 

2597 

77  14  28 

2536 

78  54  51 

9546 

80  35    0 

2556 

An  fa  res 

W. 

64  59    4 

25.^ 

m  39    8 

9558 

68  19     1 

9566 

69  58  43 

2574 

u  Pegasi 

E. 

43  12  42 

3415 

41  50  42 

3488 

40  30    5 

3569 

39  10  57 

3659 

a  Arietis 

K. 

83  12  51 

9646 

81  34  59 

2657 

79  57  21 

9669 

78  19  59 

2680 

Aldebaraii 

E. 

114  46  37 

9491 

113    5  11 

2500 

111  23  58 

9510 

109  42  59 

2520 

21 

Jupiter 

W. 

88  52  13 

9610 

90  30  55 

2621 

92    9  22 

9639 

93  47  as 

9643 

Antaren 

W. 

78  14    3 

2693 

79  52  27 

9634 

81  30  36 

2645 

a3    8  30 

9655 

nt  Aqnilte 

vv. 

40  27  ;32 

4313 

41  34  13 

4219 

42  42  28 

4199 

43  52    8 

4049 

flt  Arietis 

E. 

70  17  18 

2747 

t^  41   41 

2763 

67    6  24 

9779 

65  31  28 

2796 

Aldebaraii 

E. 

101  21  37 

9572 

99  42    4 

9584 

98    2  47 

9595 

96  23  45 

9607 

22 

Jupiter 

W. 

101  54  3:3 

9704 

103  31     8 

9716 

105    7  27 

9799 

106  43  29 

9741 

Antares 

W. 

91   14  16 

9713 

92  50  38 

9795 

94  26  44 

9738 

96    2  34 

tao 

a  Aqiiiire 

W. 

49  57  18 

3767 

51  12  55 

3798 

52  29  12 

3606 

53  46    4 

306 

1 

XVI. 
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GBEENWIOH  M£AN  TIME. 


LUNAR  T>T8TANCE8. 


Name  «nd  Direotioo 
'            of  Object. 

1 

Midnight. 

P.L. 

of 

Diff. 

9604 

XVI'- 

P.L. 

of 
Diff. 

XVI  rib 

P.L. 

of 

Diff. 

1 

9610 

XXl^' 

P.L. 

of 

l>iff. 

15 

'  Suif 

W. 

107  11  48 

108  50  37 

9607 

110  29  23 

0         1        u 

112    8    5 

9619 

,  Spi<»i 

W. 

48  48  33 

2357 

50  3i3    7 

9355 

52  17  46 

9355 

54    2  26 

9355 

1  filAas 

W. 

27  32  22 

9610 

29  11     4 

9599 

30  50    0 

9591 

32  29    7 

9585 

aAqiiilae 

E. 

5;3  10    0 

3396 

51  46  19 

3380 

50  23  40 

3439 

49    2    8 

3506 

Fomalhaiit 

E. 

8:3  35  2<) 

9595 

81  54  51 

9599 

80  14  18 

9534 

78  33  52 

9539 

16    Sun 

W. 

120  20  39 

9697 

121  58  57 

9631 

123  37  10 

9635 

125  15  17 

9640 

Spica 

W. 

62  45  36 

9359 

64  30  10 

9309 

m  14  40 

9384 

67  59    6 

9367 

Mars 

W. 

40  46  24 

9569 

42  26     1 

9509 

44     5  39 

9569 

45  45  16 

9570 

Jupiter 

W. 

27  3:3  12 

9365 

29  17    8 

9384 

31     1     6 

3383 

32  45    5 

9383 

orAqnilee 

E. 

42  35  10 

3959 

41  22  50 

4085 

40  12  34 

4994 

39    4  31 

4.384 

Fomalbniit 

E. 

70  13  46 

9574 

68  34  16 

9585 

66  55    0 

9596 

65  15  58 

2607 

a  Pegasi 

E. 

H6  14    4 

9604 

84  37  16 

9700 

a3    0  36 

9706 

81  24    4 

9713 

17 

S  icn 

W. 

76  40  13 

9384 

78  24  11 

9369 

80    8    2 

9393 

81  51  47 

9398 

Mars 

W. 

54    2  52 

9589 

55  42  12 

3585 

57  21  28 

9589 

59    0  38 

9593 

Jupiter 

W. 

41  24  35 

9395 

43    8  17 

9398 

44  51  55 

9401 

46  35  28 

9405 

Aniai*CB 

W. 

31   18  43 

9530 

32  59  15 

9518 

34  40    3 

9510 

36  21     3 

9503 

Foinalhniit 

E. 

57    5  13 

9661 

55  28    8 

9700 

53  51  28 

97S1 

52  15  16 

9744 

a  Pegasi 

E. 

73  24  13 

9763 

71  48  57 

9777 

70  13  59 

9799 

68  39  20 

9807 

18     Spica 

W. 

yO  28  33 

9498 

92  11  28 

9434 

93  54  14 

9441 

95  36  50 

9449 

.  Mars 

VV. 

67  14  50 

9690 

68  53  18 

9696 

70  31  37 

9634 

72    9  46 

9641 

JOPITER 

W. 

55  11  28 

9433 

56  54  1() 

9439 

58  36  55 

9445 

60  19  25 

945s; 

Antares 

W. 

44  47  37 

9499 

46  29     1 

9493 

48  10  24 

9495 

49  51  44 

9496 

Fomalhaut 

E. 

44  22  52 

9897 

42  50  29 

9938 

41  18  58 

9983 

39  48  24 

3034 

a  Pegasi 

E. 

60  51  47 

9908 

59  19  38 

9933 

57  48     1 

9969 

56  17    0 

9991 

J9     Spica 

W. 

104     7    2 

9490 

105  48  29 

9499 

107  29  43 

9510 

109  10  43 

9590 

I^Lars 

W. 

80  18    0 

9681 

81  55    6 

9689 

83  32    0 

9699 

85    8  41 

9708 

Jupiter 

W. 

68  4i)  22 

9491 

70  30  48 

9499 

72  12    2 

9509 

73  53    3 

9517 

Aotares 

VV. 

58  17    6 

95-29 

59  57  49 

9597 

61  38  24 

9535 

63  18  49 

9.'>49 

Fomal  limit 

E. 

32  ;3:3  46 

3400 

31  11  30 

3508 

29  51   15 

3633 

28  33  16 

3778 

ot  Pegiisi 

E. 

48  52  17 

3185 

47  25  50 

3935 

46    0  22 

3988 

44  35  57 

3349 

a  Arictis 

E. 

81)  46  34 

9607 

88    7  49 

9617 

86  2<)  17 

9696 

84  50  57 

9636 

20 

Mars 

W. 

1>3    8  53 

9760 

94  44  14 

9771 

96  19  20 

9789 

97  54  11 

9794 

Jupiter 

W. 

82  14  56 

9566 

83  54  37 

9577 

85  34    4 

9588 

87  13  16 

9599 

AiitareF 

VV. 

71  38  13 

958'1 

73  17  30 

9593 

74  56  34 

9603 

76  35  25 

9619 

a  PegONi 

E. 

37  53  26 

3759 

36  37  41 

3879 

35  23  53 

3999 

34  12  12 

4141 

a  Arietis 

E. 

7()  42  52 

9699 

75    6    2 

97d5 

73  29  29 

9719 

71  53  14 

9733 

Aldebamin 

E. 

108    2  14 

9530 

106  21  43 

9540 

104  41  26 

9551 

103    1  24 

9569 

21   '  JuriTER 

VV. 

95  25  2J> 

9655 

97    3    9 

9667 

98  40  23 

9679 

100  17  41 

9691 

.  Antares 

VV. 

84  46  10 

96(16 

86  23  35 

9678 

88    0  44 

9689 

89  37  38 

9701 

a  Aqiiilffi 

VV. 

45    3    6 

3979 

46  15  13 

3919 

47  28  21 

3856 

48  42  25 

3809 

a  Arietis 

K. 

^3  5()  5.3 

9811 

62  22  40 

9829 

60  48  50 

9847 

59  15  23 

9866 

'  Aldeharau 

E. 

94  44  59 

9618 

93    6  2f) 

9699 

91  28  14 

9641 

89  50  15 

pft-a 

22       JCPITER 

W. 

108  19  15 

9753 

109  54  44 

9766 

111  2J)  57 

9778 

113    4  54 

9791 

Antares 

W. 

97  38    7 

9763 

99  13  24 

9775 

100  48  25 

9788 

102  23    9 

9801 

a  Aqnilie 

W. 

55    3  27 

3641 

56  21  17 

3619 

57  39  31 

359Q 

58  58    6 

3584 

144 
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XVIL 


GREENWICH  MEAN  TIME. 


liUNAB  DISTANCES. 


72 


23 


Name  and  Direotioo 
of  Otjeot. 


24 


25 


26 


27 


28 


29 


30 


31 


a  Arietis 
Aldebaran 

a  Aqiiiltt; 
aArietiB 
Aldebaran 

a  Aquilte 

Fom.ilhuut 

Aldebaran 

ft  Aquilw 

Fomalhaut 

a  Pegasi 

AMebaran 

Pollux 

Sun 

Fomulliuiit 
'I  Pegasi 
Aldebiiriin 
Pollux 

Sun 


E. 
E. 

W. 
E. 
E. 

W. 
W. 
E. 

W. 
W. 
W. 

E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 


Noon. 


Fomalhaut 

W. 

a  Pegasi 

W. 

Pollux 

E. 

Sun 

E. 

Fonanlhaut  W. 

ot  Pegasi  W. 

Pollux  E . 

Satlrn  E . 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  VV. 

a  Arietitf  W. 

PolUix  E  . 

Saturn  E . 

Sun  E  . 

Fomalhaut  VV. 

a  Arietis  W. 

Pollux  E . 

Saturn  E . 

Sun  E  . 

a  Arietis  W. 

Aldebaran  W. 

Saturn  E . 

Sun  E. 


O  /  // 

57  42  20 
88  12  32 


60  J6  58 

45  34  38 
75  20  27 

70  54  14 
35  53  29 
62  45  22 

81  33  31 

46  42  24 
35  8  50 
50  26  I 
94  39  2 

134  51  51 

57  48  37 
44  34  48 
38  20     1 

82  38  39 
123  44  25 


P.L. 
of 

Diff. 


9665 

3570 
3081 
9769 

3599 
3563 
9857 

3544 
3376 
4301 
9943 
9977 
3306 

3394 
3899 
3019 
3045 
3379 


nih. 


68  59  30 

3319 

54  44  44 

3633 

70  48  15 

3094 

112  46  34 

3497 

80  11  52 

3301 

65  15  44 

3530 

59    4   17 

3191 

79  55  48 

3116 

101  54  11 

3446 

91  26  13 

3983 

75  59  31 

3456 

32  30  52 

3619 

47  23    6 

3197 

68  12  39 

3103 

91     2  34 

3433 

102  44   18 

3953 

43  16  30 

3345 

35  42    4 

3197 

56  25    9 

3059 

80    6  44 

3386 

54  35  25 

3173 

21  21  20 

9959 

44  28  15 

9066 

69    1  45 

3310 

O  I        n 

56  9  42 
86  35    5 

61  36    5 

44  6  5 
73  45    9 

72  14  14 
37  12  44 
61  12    8 

82  53    7 

48  5  8 
36  15  42 
48  54  36 
93  8  21 
ia3  27  46 

59  12  21 

45  49  20 
36  50  3 
81     9  22 

122  21  44 

70  23  28 

56  2  43 
69  19  58 

111  24  48 

81  36  2 
66  35  35 

57  36  33 
78  27  58 

100  ;^  47 

92  50  44 

77  20  44 

33  49  6 
45  55  29 

66  44  33 
89  40  55 

104    9  24 
44  39  49 

34  14  27 
54  56    9 

78  44  12 

56  2  7 
22  52  33 
42  57  45 

67  37  45 


P.L. 

of 

Diff. 


9906 
9677 

3557 
3111 
9774 

3591 
3595 
9866 

3365 
4914 
9959 
9986 
3317 

3391 
3795 
3019 
3059 
3386 

3310 
3617 
3099 
34ai 

3300 
3519 
3193 
3116 
3446 

3980 
3448 
3573 
3197 
3099 
3499 

3948 
3390 
3199 
3059 
3379 

3153 
9939 
9974 
3998 


Vlh. 


54  37  31 
84  57  54 

62  55  26 
42  38    9 

72  10    7 

73  34  15 
38  32  41 

59  39    8 

84  12  37 
49  28  5 
37  23  55 
47  2:3  23 
91  37  51 
132    3  54 

60  36  8 
47  4  27 
35  20  14 
79  40  14 

120  59  12 

71  47  28 

57  20  59 

67  51  47 

110    3    7 

83  0  13 
67  55  38 

56  8  51 

77  0  8 
99  11  23 

94  15  19 

78  42  6 
35  8  10 
44  27  52 

65  16  22 
88  19  11 

105  34  36 
46  3  37 
32  46  52 
53  27  0 
77  21  31 

57  29  12 
24  24  2 
41  27    0 

66  13  31 


P  L. 
^f 

Diff. 


9997 


ix»». 


3547 
3144 
9786 

3599 
3499 
9879 

3555 
3356 
4137 


9995 
3396 

3319 
3766 
3096 
3060 
3393 

3309 
3609 
3104 
3436 

3999 
3500 
3194 
3116 
3446 

3976 
3440 
3539 
3197 
3095 
3495 

3944 
3997 
3130 
3043 
3371 

3134 
9097 
9963 
3987 


si 

83  20  59 


5  47 


64  14  58 
41  10  53 
70  35  2J 

74  54  15 
39  53  14 

58  6  22 

85  32  1 

50  51  12 

38  ;)3  2] 
45  52  22 
90  7  32 

130  40  13 

61  59  57 
48  20  5 
33  50  33 
78  11  15 
119  36  48 

73  11  29 

58  39  31 

66  23  42 

108  41  31 

84  24  26 
69  15  52 
54  41  11 

75  32  18 
97  49  59 

95  39  58 
80  3  37 
36  27  59 
43  0  15 

63  48    6 

86  57  23 

lOfi  59  53 
47  27  52 
31  19  19 

51  57  41 
75  58  41 

58  56  40 
25  55  47 

39  56     1 

64  49    4 


P.L. 

of 

Diff. 


9730 
9701 

3540 
3180 
9798 

3994 

9891 

3560 
3346 
4069 
S97D 
3004 
3336 

3318 
3738 
3039 
3067 
3400 

3308 
3687 
3108 
3439 


3500 
3196 
3115 
3446 

3973 
3431 
3495 
3196 
3091 
3490 

3940 
3975 
3133 
3034 


3116 
»14 
8901 
3974 


XVIIL 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


3  a 
*<1 


Kitineaiicl  Direction 
of  Object. 


I  ^ 


22 


23 


24 


25 


26 


27 


28 


29 


30 


:H 


a  Anetis  E  . 

Alilel>nrnii  E . 

a  Aqiiiltif  W. 

Q  Anetis  E. 

Aldebaran  E . 

n  Aquihif  W. 

Fomulhiiiit  W. 

Ahletxiniii  E  . 

tt  Aqiiiitt;  W. 

Foinalhaiit  W. 

a  Pe^asi  VV. 

Aldebnmii  K . 

Pollux  E  . 

SiTN  E  . 

Fomalhaiit  W. 

a  Pegasi  W. 

Aldi'barnn  E  . 

Pollux  E . 

Sun  E  . 

Foinnlliaiit  VV. 

a  Pegasi  W. 

Pollux  E  . 

Sun  E  . 

Fomalhaut  W. 

ot  Pegasi  W. 

Pollux  E . 

Saturn  E . 

Sun  E. 

Fomnlbaiil  W. 

fi  Pegjipi  W. 

a  Ariotis  VV. 

Pollux  E . 

Saturn  E . 

Sun  E  . 

Fomnlliaut  W. 

otArietis  VV. 

Pollux  E  . 

Saturn  E . 

Sun  E  . 

Of  Arietis  W, 
Aldetxirnn       .  W. 

Saturn  E . 

Sun  E. 


Midnight. 


51  34  3 J 
81  44  20 

()5  34  38 
3$)  44  20 
CD     0  50 

7()  14  13 
41  14  18 
56  :i.3  51 

86  5J   ID 

52  14  28 
3D  43  53 
44  21  32 
88  3;  24 

12D  16  43 

63  23  48 
4D  36  12 
32  21  0 
76  42  25 

118  J4  32 

74  35  31 
5D  58  ID 

64  55  42 

107  ID  58 

85  48  42 
70  36  16 

53  13  33 
74  4  27 

i)(\  28  35 

97  4  41 
81  25  18 
37  48  2D 
4 1  32  37 

62  ID  45 
85  35  2D 

108  25  15 
48  52  .33 
2D  51  50 
50  28  1 1 
74  35  41 

60  24  30 
27  27  48 
:38  24  47 

63  24  22 


P.L. 
of 

1)1  flr. 


8973 
»713 

3534 

3-218 
3810 

3525 
3441 
900J 

3567 
3341 
4010 
2979 
3013 
3345 

3315 
3713 
3039 
3073 
3407 

3307 
3575 
3111 
3441 

3*294 
3491 
3Ii»7 
3114 
3415 

3269 
34*23 
3460 
3136 
3085 
3415 

3236 
3353 
3138 
3036 
3353 

3097 
3901 
3939 
3861 


xv»». 


o 

50 
80 


3  45 
7  57 


m  54  25 
38  18  32 
(>7  X)  35 

77  34  D 
42  35  4S 
55  1  34 

SS  10  29 
53  37  52 
40  55  23 
42  50  53 
87  7  27 
127  5.3  23 

64  47  42 

50  .52  4i] 
30  51  35 
75  13  42 

116  52  23 

75  5D  34 

61  17  21 

()3  27  46 

105  58  28 

87  13  0 

71  56  .50 

51  45  .56 

72  3()  34 
D5  7  D 

98  2D  2D 
82  47  8 
3D  D  38 
40  4  5D 
60  51  17 
84  13  2D 

109  ,50  42 
.50  17  40 
28  24  27 
48  58  30 

73  12  30 


61  .52  43 

2!»  0  5 

36  5.3  18 

61  5D  25 


P.L. 

of 

DIff. 


3996 
2725 

3538 
3359 
3S21 

3539 
3431 
3913 

3576 
3336 
3957 
8988 
3033 
3;i54 

3314 
3690 
3045 
3078 
3413 

3306 
356:^ 
31!4 
3144 

3*293 
3483 
3137 
3113 
3443 

3865 
3415 
3438 
31*25 
3079 
3408 

3-231 
3*232 
314G 
3016 
3:M3 

3080 
2^89 
2937 
3348 


XVIUh 


48  a/  30 
78  31  51 


68  14  18 
3()  5.3  3.3 
(>5  52  35 

78  .54  1 
4.3  57  4 1 
53  2D  .30 

8D  2D  30 
55  1  22 
42  7  45 
41  20  25 
85  37  4 1 
126  30  14 

(j(\  11  37 
52  9  44 
2D  22  18 
73  45  6 
115  30  21 

77  23  38 

62  .36  .36 
61  59  53 

104  37  1 

88  .37  21 
73  17  34 

50  18  ID 
71  8  3D 
93  45  40 

99  .54  21 

84  9  8 
40  31  23 
38  37  20 

59  22  42 
8i  51  22 

HI  16  15 

51  43  II 
26  57  1.3 
47  28  37 
71  49  7 

63  21  17 
.30  .32  .38 
35  21  33 

60  34  1.3 


P.L. 
of 

DifT. 


3034 
3738 

3535 
3304 
3^34 

3533 
3403 
3933 

3584 
3333 
3910 
3997 
3030 
3363 

3313 
3669 
3051 
3084 
3418 

3305 
3551 
3117 
3446 

3889 
3473 
3138 
3110 
3440 

3363 
3407 
3399 
3136 
3073 
3401 

3*236 
3*213 
3155 
3006 
3333 

3063 
3876 
3914 
3835 


xxr»- 


o 

47 


3  47 


76  56  1 

€}{)  34  15 
35  29  26 
64  18  51 

80  13  49 
45  19  54 
51  57  39 

90  48  22 
56  24  57 
43  20  55 
39  50  8 
84  8  5 
125  7  15 

67  35  33 
53  27  4 
27  .53  8 
72  16  37 
114  8  25 

78  47  44 

63  56  4 

60  32  4 

103  15  36 

DO  1  45 
74  38  28 
48  50  43 
69  40  41 
92  24 


9 


101  19  17 
B5  31  17 
41  5.3  41 
37  9  42 
57  54  0 
81  29  7 

112  41  53 
53  9  6 
25  30  10 
45  58  32 
7i;  25  132 

64  50  13 
32  5  27 
a3  49  32 
59  8  45 


P.L. 
of 

DIff. 


3053 
8750 

3533 
3353 
8845 

3538 
3388 
8038 

3591 
3337 
3867 
3005 
3038 
3371 

3313 
3650 
3056 
3090 
3433 

3303 
3540 
3119 
3446 

3886 
3465 
3187 
3106 
3437  I 

3*358 

3399  I 
3379 

3136  , 

3066  ' 

3394  ; 

r 

3333 
3193  • 
3168 
3997 
3331 

3044 
8863 
8901  j 
9881 


10 
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SEPTEMBER,    1888. 


L 


AT  GREENWICH  APPARENT  NOON. 


« 
"3 


Sat. 

SCOT. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sal. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frd. 

Sa.. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 


o 

O 

flB 


THE  SUN'S 


Apparent 
Ri^Sht  AMCOiirtion. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 


Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

SUN. 

30 

Mon. 

31 

h  m   R 

10  43  59  52 
10  47  36.95 
10  51  14.12 

10  54  51.05 

10  58  27.75 

1 1  2  4.24 

II  5  40.53 
11  9  16.63 
11  12  52.56 

11  16  28.35 
11  20  4.00 
11  23  39.53 

11  27  14.97 
11  30  50.32 
11  34  25.61 

11  38  0.86 
11  41  36.09 
11  45  11.34 

11  48  46.61 
11  52  2194 
11  55  57.35 

11  59  32.86 

12  3  8.49 
12  6  44.27 

12  10  20.23 
12  13  56.39 
12  17  32.76 

12  21  9.38 
12  24  46.26 
12  28  23.42 

12  32     0.88 


Diff.  for 
1  Hour. 


Apparcut 
Doolinnlioii 


H 

9.065 
9.054 
9.044 

9.034 
9.025 
9.010 

9.C06 
9.001 
8.994 

8.988 
8.983 
8.979 

8.975 
8.972 
8.970 

8.969 
8.968 
8.969 

8.971 
8.974 
8.978 

8.983 
8  989 
8.996 

9.003 
9.012 
9.021 

9.032 
9.043 
9.055 

9.068 


It 


N.  8  2  24.4 
7  40  28.2 
7  18  24.5 


6 
6 
6 


56  13.6 
33  55.8 
11  31.5 


5  49  1.1 
5  26  24.8 
5     3  43.1 

4  40  56.2 
4  18  4.5 
3  55     8  3 


3 
3 
2 


32     8. 1 

9     4.1 

45  56.6 


N. 
S. 


2  22  46.0 
1  59  32.8 
1  36   17.0 

I  12  59  1 
0  49  39.4 
0  26   18.3 

0  2  56.0 
0  20  27.2 

0  43  51.0 

1  7  14.8 
1  30  38.6 

1  54     1.9 

2  17  24.5 

2  40  45.9 

3  4     5.9 


S.    3  27  24.0 


Dilf.  lot 
I  Hour. 


-54.68 
55.00 
55.31 

-55.60 
55.88 
56.14 

-56.39 
56.63 
56.85 

-57.0(> 
57.24 
57.42 

-57.58 

57.87 

-57.99 
58.10 
58.20 

-58.28 
58.:*.5 
58.40 

-58.4  I 
58.47 
58.49 

-58.49 
58.48 
58.45 

-58.4 1 
58.36 
58.29 

-58.21 


Seiiii- 
liiATiiotcr. 


n 


5  53.80 
5  54.03 
5  54.27 

5  54.50 
5  54.74 
5  54.98 

5  55.23 
5  55.48 
5  55.73 

5  55.99 
5  56.25 
5  56.51 

5  56.77 
5  57.01^ 
5  57.30 

5  57.57 
5  57.84 
5  58.11 

5  58.38 
5  58.65 
5  58.92 

5  59.19 
5  59.46 

5  59.73 

6  0.00 
6  0.27 
6     0.54 

6  0.81 
6  1.08 
6     1.35 


16     1.62 


Sidereal 

Time  of 

Semi- 

diameter 

PHaeiii^ 

.MeridlaD 


64.38 
64.34 
64.30 

64.26 
64.23 
64.20 

64.18 
64.15 
64.13 

64.11 
64.10 
64.08 

64.07 
61.06 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.11 
64.13 
64.15 

64.17 
64.20 
64.24 

64.27 
64.31 
64.35 

64.39 


Bquatiou  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m        8 

0  19.28 
0  38.35 

0  57.68 

1  17.25 
1  37.05 

1  57.06 

2  17.27 
2  37.66 

2  58.22 

3  18.93 

3  39.77 

4  0.73 

4  21.79 

4  42.94 

5  4.15 

5  25.40 

5  46.65 

6  7.90 

6  29.12 

6  50.29 

7  11.37 

7  32  36 

7  53.22 

8  13.93 

8  34.47 

8  54.81 

9  14.93 

9  34.81 

9  54.42 

10  13.76 

10  32.80 


Diflf.  for 
I  Hour. 


0.789 
0.800 
0.810 

0.820 
0.829 
0.S38 

0.846 
0.853 
0.860 

0.866 
0.871 
0.875 

0.879 
0.t82 
0.884 

0.^85 
0.886 
0.885 

0.883 
0.880 
0.876 

0.871 
0.865 
0.858 

0.851 
0  842 
0.8.33 

0.822 
0.81  i 
0.799 

0.78G 


NOTB. — The  mean  time  of  Romidiametor  passing  may  bo  found  by  subtracting  O'.IS  from  the  sidereal  time. 

Tne  sign  —  prefixed  to  tlie  liourly  cliangeof  declination  indicates  that  north  deolinations  aro  decreasing; 
south  declinations,  increaalng. 
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AT  GREENWICH  MEAN  NOON. 


Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Tliiir. 

Frid. 

Sat. 

SUK 


Thur. 

Frid. 

Sat. 


a 
o 

o 

JC3 


es 
P 


1 

2 
3 

4 
5 


7 
8 
9 


Mon.  10 
Tues.  I  1 1 
Wed.  •  12 


13 

14 

.15 


SUK    16 


Moil. 
Tues. 


17 

16 

Wed.  19 
Thnr. ;  20 
Frid.   ]21 

Sat.  ;  22 
SUN. .  23 
Mon.  !24 

Tues.  1 25 
26 
27 


Wed. 
riiur. 


•o 


Frid.   .28 


Sat. 
SUN 

Mon. 


29 
30 

31 


THE  SUN'S 


Apparent 
Ri;:ht  Annension. 


li      in        8 

10  43  59.56 

10  47  37.04 

10  51  14.26 

10  54  51.24 

10  58  27.99 

1 1  2  4.53 

11     5  40.87 

11     9  17.02 

11    12  53.01 

11   16  28.85 

11  20  4.55 

11  23  40.13 

11  27  15  62 

11  30  51.02 

1 1  34  26.36 

11   38  1.67 

11   41  36.95 

11  45  12.25 

11  48  47.58 

11  52  22.96 

11  55  58.42 

11  59  33.98 

12  3  9.67 
12     6  45.51 

12   10  21.52 

12  13  57.73 

12   17  34.16 

12  21  10.83 

12  24  47.76 

12  28  24.97 

12  32  2.48 


Diff.  for 
I  Hour. 


B 

0.0(>7 
9.056 
0.040 

o.o.-^o 

y.027 
9.018 

9.010 
9.00:? 
8.99« 

8.990 
8.9«5 
8.981 

8.977 
8.974 

8.97  •:> 

8.971 
8.970 
ri.97 1 

8.97:i 
8.976 

8.980 

8  985 
8.991 
8.998 

9.00."> 
9.014 
9.023 

9.034 
9.043 
9.057 

9.070 


A|ipnrent 
Decliiintioii. 


N. 


8  2  24.1 
7  40  27.6 
7  18  23.6 

6  56  12.4 
6  33  54.3 
6  11  29.7 

5  48  59  0 
5  26  22.4 
5  3  40  3 

4  40  53.0 
4  18  1.0 
4.5 


55 


N. 
S. 


3  32  3.9 

3  8  59.5 

2  45  51.7 

2  22  40.8 

1  59  27.2 

1  36  11.1 

1  12  52.8 

0  49  32.8 

0  26  11.3 

0  2  48  6 

0  20  3  4.9 

0  43  59.0 

1  7  23.2 
1  30  47.3 
1  54  11.0 


DifiT.  for 
1  Hour. 


-54.09 
55.01 
55.3-2 

-55.61 
55.89 
66.15 

-56.40 
56.04 
56.86 

-57.07 
57.'26 
57.44 

-57.(50 
57.75 

57.89 

-58.01 
58.12 
58.'>-2 

-58.30 
58.37 
58.4-2 

-.58.40 
58.49 

58.51 

-58.51 

58.50 
58.47 


2  17  33.9    -58.43 

2  40  55.6  :    58.38 

3  4   15.9      58.31 


S.     3  27  34.3    -58.22 


Eqantioii  of 

Time, 

to  bo 

AlllltMl  to 

Menu  Time. 


lU  H 

0  19.28 
0  38.35 

0  57.68 

1  17.26 
1  37.07 

1  57.08 

2  17.29 
2  37.69 

2  58.26 

3  18.97 

3  39.82 

4  0.79 

4  21.85 

4  43.00 

5  4.22 

5  25.47 

5  46.73 

6  7.99 

6  29.21 

6  50.38 

7  11.47 

7  32.46 

7  53.33 

8  14.04 

8  34.59 

8  54.93 

9  15.05 

9  34.93 

9  54.55 

10   13.89 


Diff.  for 
1  Hour. 


0.789 
O.HOI) 
0.810 

0.820 
0.829 

0.838 

0.816 
0.853 
0.860 

0.860 
0.871 
0.875 

0.879 
0.882 
0.884 

0.885 
0.886 
0.885 

0.883 
0.880 
0.876 

0.871 
0.865 
0.858 

0.851 
0.842 
0.833 

0.822 
0.811 
0.799 


10  32.93,     0.780 


XoTB. — The  semidiametfr  for  me.iii  noon  may  bo  aaaaiiK^l  the  same  as  that  for  app.arcDt  noon. 

The  si^n   -  pretixed  to  the  hourly  ch.in;;e  of  decliiuition  indicates  that  north  declinations 
an  decreasing ;  south  duclinations,  iucreasing. 


Sideronl 

Time, 

or 

KikIiI.  AsciMinion 

of 

Mean  Sun. 


10  44  18.84 
10  48  15.39 
10  52  11.95 

10  56  8.50 

11  0  5  06 
11  4  1.61 

11  7  58.16  I 
11  11  54.71 
11  15  51.27 

11  19  47.82 
1 1  23  44.37  I 
11  27  40.92  I 

11  31  37.47 
11  35  34.02 
11  39  30.58 

1 1  43  27. 13 
11  47  23.69 
11  51  20  24 

11  55  16.79 

11  59  13.34 

12  3  9.89 

12  7  6.44 
12  11  3.00 
12  14  59.55 

12  18  56.11 
12  22  52.66 
12  26  49.21 

12  30  45.76 
12  34  42.31 
12  38  38.86 

12  42  35.42 


Diff.  for  1  hour, 

-f  9«.85()5. 
(Table  UI.)        ; 
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111. 


AT  GREENWICH  MEAN  NOON. 


• 

a 
o 

X4 

*» 

Vi 

O 

o 

o 
& 

1 

245 

2 

246 

3 

247 

4 

248 

5 

249 

6 

250 

7 

251 

8 

252 

9 

253 

10 

254 

11 

255 

12 

256 

13 

257 

14 

258 

15 

259 

16 

260 

17 

261 

18 

262 

19 

263 

20 

264 

21 

265 

22 

266 

23 

267 

24 

268 

25 

269 

26 

270 

27 

271 

28 

272 

29 

273 

30 

274 

31 

275 

THE  SUN'S 


TRUE  LONGITUDE. 


n 


59  25  51.2 

60  24     0.6 

61  22  11.8 


62  20  24.9     20     5.6 


63 
64 


18  39.9 
16  56.7 


65  15   15.3 

66  13  S5.6 

67  11  57.6 

68  10  21.2 

69  8  46.5 

70  7  13.4 

71  5  41.9 

72  4  11.9 

73  2  43.6 

74  1    17.0 

74  59  52.1 

75  58  29.0 

76  57     7.7 

77  55  48  2 

78  54  30.7 

79  53  15  2 

80  52     1.9 

81  50  50  7 

82  49  41.7 

83  48  34.9 

84  47  30.4 

85  46  28.3 

86  45  28.6 

87  44  312 


188  43  36.0 


X' 


II 


25  32.2 
23  41.5 
21  52.6 


18  20.5 
16  37.2 

14  55.7 
13  15.9 


5  21.9 

3  51.6 

2  23.3 

0  56.6 

59  31.6 

58  8.4 

56  47.0 

55  27.4 

54  9.8 


52 
51 
50 

49 

48 
47 


54.3 
40.9 
29.6 

20.5 

13.6 

9.0 


46  6.8 
45  7.0 
44     9.5 

43  14.2 


11  37.8 

10  1.3 

8  26.5 

6  53.4 

I 


Diff.  for 
1  Hunr. 


45.43 
45.51 

45.59 
45.00 
45.74 

45.81 
45.88 
45.95 

4G.02 
40.09 
46.10 

40.22 
40.29 
40.35 

40.42 
40.50 
40.57 

40.05 
40.73 
40.81 

40.90 
40.99 
47.08 

47.17 
47.20 
47.30 

47.40 
47.50 
47.00 

147.75 


LA.TITUDE. 


-  0.18 

-  0.05 
-h  0.09 

+  0.22 
0.34 
0.42 


+ 


0.49 
0.52 
0.54 


4-  0.51 
0.46 
0.38 

4-  0.28 

0.16 

+  0.04 

—  0.09 
0.22 
0.34 

—  0.44 
0.52 
0.57 

—  0.59 
0.58 
0.54 

—  0.48 
0.38 
0.27 

—  0.14 
0.00 

+  0.14 

-f  0.27 


Losnrithm 

of  the 

RadiuR  Vector 

of  the 

Earth. 


0  0037192 
0.0036148 
0.0035088 

0.0034012 
0.0032919 
0.0031810 

0.0030685 
0.0029545 
0.0028391 

0.0027224 
0.0026046 
0.0024857 

0.0023658 
0.0022451 
0.0021238 

0.0020023 
0  0018805 
0.0017584 

0,0016364 
0.0015145 
0.0013926 

0.0012708 
0.0011491 
0.0010275 

0.0009059 
0.0007844 
0.0006628 

0.0005410 
0.0004188 
0.0002962 

0.0001732 


Dlif.  for 
1  Horn. 


-43.2 
43.8 
44.5 

-45.2 
45.9 
46.5 

-47.2 

47.8 
48.4 

-48.9 
49.4 
49.8 

-50.1 
50.4 
50.6 

-50.7 

50.8 
50.8 

-50.8 
50.8 
50.8 

-50.8 
50.7 
50.7 

-50.7 
50.7 
50.7 

-50.9 
51.0 
51.2 

-51.4 


K'anU'— Tho  numbers  In  column  "K  corrospond  to  the  tme  equinox  of  the  date;  in  column  A',  to 
the  menn  equinox  of  January  0<*.0. 


Mean  Time 

of 

Sidereal  Koon. 


h      m        A 

13  13  30.80 
13  9  34.89 
13  5  36.98 

13  I  43.08 
12  57  47.17 
12  53  51.26 

12  49  55.35 
12  45  59.45 
12  42  3.54 

12  38  7.63 
12  34  11.73 
12  30  15.83 

12  26  19.92 
12  22  24.01 
12  18  28.10 

12  14  32.20 
12  10  36.29 
12  6  40.38 

12  2  44.48 
1 1  58  48.58 
11  54  52.67 

11  50  56.76 
11  47  0.85 
11  43  4.95 

11  39  9.04 
11  35  13.13 
11  31  17.23 

11  27  21.33 
1 1  23  25.42 
11  19  29.51 

11   15  33.60 


Diff.  for  1  Hour, 

—  9-.«296. 
(Table  U.) 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

0 
0 

c 

1 

SEMIDIAMSTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Koon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

15     9.8 

15  15.2 

55  32!3 

+r.56 

55'  51.9 

+r.Vo 

h       ni 

20  49.5 

m 
2.18 

24.7 

2 

15  20.9 

15  26.9 

56  13.0 

1.80 

56  35.1 

1.87 

21  42.0 

2.20 

25.7 

3 

15  33.1 

15  39.4 

56  57.8 

1.91 

57  20.8 

1.91 

22  34.8 

2.19 

26.7 

4 

15  45.6 

15  51.6 

57  43.5 

+  1.87 

58     5.5 

+1.79 

23  27.2 

2.17 

27.7 

5 

15  57.2 

\^    2.5 

58  26.4 

1.68 

58  45.7 

1.53 

6 

28.7 

G 

16     7.2 

\Q  11.3 

59     3.0 

1 .35 

59  18.0 

1.14 

0  19.1 

2.15 

0.3 

7 

16   14.6 

16  17.3 

59  30.3 

+0.91 

59  39.9 

+0.68 

1   10.7 

2.15 

1.3 

8 

16  19.1 

16  20.2 

59  46.7 

+0.45 

59  50  6 

+0.21 

2     2.4 

2.17 

2.3 

9 

16  20.5 

16  20.1 

59  51.7 

-0.02 

59  50.2 

-0.22 

2  54.8 

2.21 

3.3 

10 

16  19.0 

16  17.4 

59  46.4 

-0.40 

59  40.5 

-0.57 

3  48.5 

2.27 

4.3 

11 

16  15.3 

16  12.7 

59  32.7 

0.71 

59  23.3 

0.83 

4  43.7 

2.34 

5.3 

12 

16     9.9 

16     6.7 

59  12.7 

0.93 

59     1.0 

1.01 

5  40.5 

2.39 

6.3 

1  13 

16     3.3 

15  59.7 

58  48.5 

-1.07 

58  35.4 

-1.11 

6  38.1 

2.41 

7.3 

14 

15  56.0 

15  52.2 

58  21.8 

l.lf) 

58     7.8 

1.18 

7  35.5 

2.37 

8.3 

15 

15  48.3 

15  44.3 

57  53.5 

1/<W 

57  39.0 

1.22 

8  31.5 

2.29 

9.3 

16 

15  40.3 

15  36.3 

57  24.3 

-1.23 

57     9.4 

-1.24 

9  25.2 

2.18 

10.3 

17 

15  32.2 

15  28.1 

56  54.5 

1.'25 

56  39.5 

1.25 

10  16.1 

2.06 

11.3 

.  18 

15  24.1 

15  20.0 

56  24  6 

1.24 

56     9.7 

1.24 

11     4.3 

1.95 

12.3 

1  19 

15  16.0 

15  12.1 

55  54.9 

-  1 .22 

55  40  5 

-1.18 

11  50.1 

1.87 

13.3 

20 

15     8.3 

15    4.6 

55  26.5 

1.14 

55  13.0 

1.09 

12  34.2 

1.81 

14.3 

21 

15     1.1 

14  57.9 

55     0.3 

1.02 

54  48.5 

0.94 

13  17.3 

1.78 

15.3 

22 

14  55.0 

14  52.5 

54  37.8 

-0.84 

54  28.4 

-0.73 

14     0.1 

1.79 

16.3  ! 

23 

14  50.3 

14  48.6 

54  20.4 

0.60 

54  14.1 

0.45 

14  43.2 

1.81 

17.3 

24 

14  47.4 

14  46.7 

54     9.7 

-0.28 

54     7.3 

-0.11 

15  27.3 

1.86 

18.3 

25 

14  46.7 

14  47.2 

54    7.1 

+0.08 

54     9.1 

+0.27 

16  12.8 

1.93 

19.3 

26 

14  48.4 

14  50.3 

54  13.5 

0.48 

54  20.5 

0.69 

16  59.8 

2.00 

20.3 

27 

14  52.9 

14  56.2 

54  30.0 

0.90 

54  42.0 

1.11 

17  48.6 

2.07 

21.3 

28 

15    0.1 

15    4.7 

54  56.5 

+  1.31 

55  13.5 

+  1.51 

18  38.8 

2.12 

22.3 

29 

15   10.0 

15  15.8 

55  32.7 

1.70 

55  54.2 

1.87 

19  30.1 

2.15 

23.3 

30 

15  22.2 

15  28.9 

56  17.5 

2.01 

56  42.4 

2. 1 3 

20  21.8 

2.16 

24.3 

:  31 

15  36.0 

15  43.3 

57     8.5 

+2.21 

57  35  3 

+2.25 

21   13.8 

2.16 

25.3 

1 
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V. 


qree:nwich  mean  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

KightAsccuftiou. 

Difffor 
IMioatc. 

Dtclination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

D!ff.for 
1  Minuto 

DeolinatioD. 

Diff.  for  1 

1  Minute. 

1 
1 

1 

SA' 

rURT). 

\Y  1. 

MONDAY  3. 

h     111      s 

s 

O            f           n 

>       „ 

h    m      s 

8 

O          1         n 

1 

0 

(>  50  2.V2I 

2.2-367 

N.21   19  15.0 

-0.030 

0 

8  39     4.41 

9.9857 

N.I9    7  12.8 

5.493 

J 

G  52  35.88 

2.2290 

21   19    9.9 

0.140 

1 

8  41  21.5(S 

9.2859 

19     1  3J).8 

5.606 

2 

a  54  4!M)J) 

2.2312 

21    18  58.2 

0.251 

2 

8  43  38.72 

S.2860 

18  56    0.1 

5.719 

8 

(i  57     3.(>3 

2.23:i3 

21    18  39.8 

0.362 

3 

8  45  55.88 

2.2860 

18  50  13.(> 

5.831 

4 

6  51)  17.G!) 

2.a.'J54 

21    18  14.8 

0.473 

4 

8  48  13.04 

2.2861 

18  44  20.4 

5.942 

5 

7     1  31.88 

9.2376 

21   17  43.1 

0.584 

5 

8  50  30.21 

2.2862 

18  38  20.5 

6.053 

6 

7    3  4G.20 

2.2397 

21   17    4.7 

0.696 

6 

8  52  47.38 

2.SQB1 

18  32  14.0 

6.163 

7 

7    6    0.(M 

2.2416 

21   IG  I9.G 

0.808 

7 

8  55    4.54 

9.8860 

18  26    0.9 

6.274 

8 

7    8  15.19 

2.2435 

21   15  27.7 

0.9S1 

8 

8  .57  21.70 

2.2860 

18  19  41.1 

6.365 

9 

7   10  '^'X^i'y 

2.2454 

21   14  29.1 

1.033 

9 

8  59  38.86 

9.2859 

18  13  14.7 

6.496 

10 

7  12  44.GI 

2.2472 

21   13  23.7 

1.146 

10 

9     1  5G.0I 

2.2857 

18    G  41.7 

6.604 

11 

7   14  5!)..53 

2.2491 

21    12  II.G 

1.259 

11 

9    4  13.15 

2.2855 

lb    0    2.2 

6.712 

1> 

7   17   11.53 

2.2303 

21   10  52.7 

1..TJ'2 

12 

9    f)  30.27 

2.2852 

17  .5:3  16.2 

6.891 

l:{ 

7   ID  2!>.G4 

2.2526 

21     9  27.0 

1.486 

13 

9    8  47.38 

9.3850 

17  46  23.7 

6.999 

14 

7  21  41.85 

2.2543 

21     7  54.4 

1.600 

1   14 

9  11     4.47 

9.9847 

17  39  24.7 

7.036 

15 

7  24     0.10 

2.2560 

21     G  15.0 

1.713 

15 

9  13  21.54 

2.9843 

17  :32  1J).3 

7.143 

•  16 

7  2G  15.57 

2.2576 

21     4  28.8 

1.827 

IG 

9  15  38.59 

9.9840 

17  25    7.5 

7JS0 

17 

7  28  31.07 

2.259;» 

21     2  35.7 

1.942 

17 

9  17  55.62 

9.9637 

17  17  49.3 

7..T56 

18 

7  30  4ar)7 

2.2607 

21     0  35.8 

9.056 

18 

9  20  12.63 

9.2833 

17  10  24.8 

7.461 

1!) 

7  .3.3    2.3(1 

2.2622 

20  58  29.0 

2.171 

19 

9  22  29.61 

9.2828 

17    2  54.0 

7.568 

20 

7  35  18.13 

2.2636 

20  5()  15.3 

2.286 

20 

9  24  4().56 

2.9823 

IG  55  1().9 

7.671 

21 

7  37  :]:].<)1) 

2.2650 

20  53  54.7 

2.401 

21 

9  27    3.49 

9.9819 

16  47  3^3.5 

7.775 

22 

7  39  4t).!)3 

2.2663 

20  51  27.2 

2.515 

22 

9  29  20.:!9 

9.9814 

16  39  43.9 

7.878 

23 

7  42    5.95 
SI 

3.2676 

[JNDA 

N.20  48  52.9 
Y  2. 

2.689 

23 

9  31  37.26 

Tl 

9.9808 

JESDi^ 

N.IG  31  48.2 
.Y  4. 

7.980 

0 

7  44  22.05 

9.9689 

N.20  4G  11.7 

2.744 

0 

9  a3  54.09 

S.9803 

N.IG  23  46.3 

8.089 

1 

7  4G  38.22 

9.9701 

20  43  23.G 

2.859 

1 

9  36  10.69 

9.9797 

16  15  38.3 

8.183 

2 

7  48  54.4G 

2^27 13 

20  40  28.G 

2.975 

2 

9  38  27.65 

9.9790 

16    7  24.3 

8.983 

3 

7  51   10.78 

2.2725 

20  37  2G.(» 

3.091 

3 

9  40  44.37 

9J7783 

15  59    4.3 

8.383 

4 

7  53  27.IG 

2.2735 

20  34  17.7 

3.206 

4 

9  43     1.05 

9.2777 

15  50  38.3 

8.483 

5 

7  55  43.G0 

2.2745 

20  31     1.9 

3.391 

5 

9  45  17.70 

9.2771 

15  42    6.4 

8.562 

fi 

7  58    0.10 

2.2755 

20  27  39.2 

3.436 

6 

9  47  34.31 

9.9764 

15  33  28.5 

8.680 

7 

8    0  IG.GG 

2.2764 

20  24    9.G 

3.551 

7 

9  49  50.87 

2.9757 

15  24  44.8 

8.777 

8 

8    2  33.27 

2.2773 

20  20  33.1 

3.667 

8 

9  52    7.39 

9.9750 

15  15  55.3 

8.673 

\) 

8    4  49.94 

2.2781 

20  IG  49.G 

3.782 

9 

9  54  2:^.87 

9.9743 

15    7    0.0 

6.£e9 

10 

8     7    G.G5 

2.2789 

20  12  59.2 

3.897 

10 

9  56  40.31 

9.2736 

14  57  59.0 

9.063 

II 

8    9  23.11 

2.2797 

20    9    2.0 

4.012 

11 

9  58  56.70 

2.9798 

14  48  52.4 

9.157 

1   12 

8  11  40.22 

2.2«)5 

20     4  57.8 

4.127 

12 

10     1   13.04 

9.9719 

\\  39  40.1 

9.351 

,    13 

8   13  57.07 

2.2812 

20    0  4G.7 

4.242 

13 

10    3  29.3:3 

9,271 1 

14  30  22.3 

9.343 

'    14 

8  IG  I3.9G 

2.2818 

19  56  28.8 

4.356 

14 

10    5  45.58 

9.2704 

14  20  59.0 

9.434 

;   15 

8   18  30.8t^ 

2.2H23 

19  52    4.0 

4.471 

15 

10    8     1.78 

2.2696 

14  11  30.2 

9.526 

!    K) 

8  20  47.8 1 

2.2c>t29 

19  47  32.3 

4.585 

16 

10  10  17.93 

2.9668 

14     1  55.9 

9.617 

17 

8  23    4.83 

2.2KJ4 

19  42  53.8 

4.699 

17 

10  12  34.03 

2.2680 

13  52  1G.2 

9.706 

18 

8  25  21.84 

2.2f'3« 

li)  38    8.4 

4.813 

18 

10  14  50.09 

2.2672 

13  42  31.2 

9.793 

'    II) 

8  27  38.88 

2.2843 

19  33  16.2 

4. 928 

19 

10  17    G.09 

2.9663 

13  32  41.0 

9.f«0 

;  20 

8  29  55.95 

2.2817 

19  28  I7.I 

5.042 

20 

10  19  22.04 

9.9654 

13  22  45.6 

9.967 

'  21 

8  :)2   13.04 

2.2*»50 

19  23  11.2 

5.155 

21 

10  21  37.!  »4 

9.2646 

13  12  45.0 

10.053 

1  ^<^ 

8  34  30.15 

2.28:i2 

1!)  17  58.5 

5.268 

22 

10  23  53.79 

2.2638 

13    2  :39.3 

10.138 

:  23 

8  3G  47.27 

2.2^^55 

19   12  3:>.0 

5..381 

23 
.  24 

10  26    9.60 

2.9631 

12  52  28.5 

10.299 

24 

6  39    4.41 

2.2857 

N.19    7   12.8 

5.493 

10  28  25.36 

2.2622 

N.I2  42  12.7 

10.»4 

*  — 
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« 

GKEENWIGH  MEAN  TIME. 

• 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aacenaion. 

Diflt  for 
1  Mil)  ate. 

Declination. 

• 

Diff.  for 
1  Uiuute. 

Hour. 

RigbtAaceuaiou. 

Difllfor 
1  Minute. 

Deolination. 

Difllfor 
1  Minute. 

WEI 

3NESr 

)AY  5 

FRIDAY  7. 

1 

1 

1        b     ni      B 

1         B 

O           /          // 

// 

h     m      B 

8 

Oil/ 

// 

'    0 

1    10  28  25.36 

9.9H3Q 

N.I2  42  12.7 

10.304 

0 

12  16  13.67 

9.2376 

N.  3  13    0.0 

19.951 

1 

'    10  30  41.0() 

2.2613 

12  31  52.0 

10.385 

1 

12  18  27.93 

2.2377 

3    0    2.2 

19.975 

2 

10  32  56.71 

2.0604 

12  21  26.5 

10.466 

2 

12  20  42.l!> 

2.2378 

2  47    3.0 

12.997 

3 

10  35  12.31 

2.2596 

12  10  56.1 

10  547 

3 

12  22  56.46 

2.2380 

2  34    2.5 

13.019 

4 

lU  37  27.B(; 

2.2.'>87 

12    0  20.!  > 

10.626 

4 

12  25  10.75 

9.2382 

2  21     0.7 

13.039 

5 

10  3!)  43.3(; 

2.2579 

II  49  41.0 

10.703 

5 

12  27  25.05 

2.2364 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICn 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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1                                            QEEENWICU  MEAN  TIME. 
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W. 

17  46  16 

2615 

19  24  51 

2595 

21     3  53 

8579 

22  43  17 

9566 

Mars 

E. 

55  39  2() 

2464 

53  57  22 

2460 

52  15  12 

2456 

50  32  57 

2453 

Jupiter 

E. 

57    8  30 

2377 

55  21  5() 

2272 

53  35  15 

9267 

51  48  27 

2263 

1 

Aiitai*es 

E. 

66  19  15 

2283 

64  32  51 

2279 

()2  46  21 

2276 

60  59  46 

9274 

1 

8 

Sun 

W. 

31     3  .57 

2.525 

32  44  35 

2.T3I 

34  25  19 

2517 

36    6    9 

2514 

Mars 

E. 

42    0  59 

2450 

40  18  .35 

2451 

38  36  13 

2455 

36  53  56 

2459 

Jupiter 

E. 

42  53  17 

2252 

41     6     7 

2252 

3<»  18  57 

9259 

37  31  47 

925:1 

Aiiiai*es 

E. 

52    6  20 

2272 

50  19  40 

2275 

48  33    4 

2279 

AG  46  :)3 

2283 

a  Aquiloe 

E. 

99     1  43 

2799 

97  27   14 

2792 

95  52  36 

2786 

94  17  50 

2782 

1 

J) 

Sun 

W. 

44  31     3 

2509 

46  12    4 

2509 

47  53    5 

S510 

49  34    4 

2519 

Aiitiires 

E. 

37  56  10 

2325 

36  10  47 

2339 

34  25  44 

935.') 

32  41     4 

2373 

1 

ot  Aqiiilte 

E. 

86  23  25 

2786 

84  48  39 

2791 

83  13  59 

2797 

81  39  27 

28U5 

!io 

Sun 

W. 

57  58  12 

2527 

59  38  48 

2531' 

61   19  18 

2535 

62  59  42 

9540 

1 

Spicii 

W. 

24  -12    9 

2399 

2()  25  45 

2380 

28    9  49 

2366 

29  54  13 

2355 

a  Aquilw 

E. 

73  50    0 

2868 

72  17    0 

2885 

70  44  22 

2905 

69  J2    9 

2996 

II 

Sun 

VV. 

71    19  57 

2568 

72  59  36 

2574 

74  39    6 

9581 

76  18  27 

2588 

Spica 

W. 

38  38  52 

23.T5 

40  24     1 

2335 

42    9  10 

9.136 

43  54  J7 

9338 

a  Aquila; 

E. 

61  38  40 

3066 

60    9  49 

3101 

58  41  41 

3141 

57  14  21 

3183 

Fomnlhaiit 

K. 

93  19  41 

2475 

91  37  53 

2481 

89  56  13 

9487 

88  14  42 

2494 

12 

Sun 

W. 

84  32  50 

2624 

86  11    12 

2632 

87  49  24 

9640 

89  27  25 

2647 

1 

S))ica 

W. 

52  38  56 

2356 

54  23  34 

2360 

56    8    6 

2365 

57  52  31 

2371 

a  Aqiiilti; 

E. 

.50  11  .50 

3461 

48  50  42 

a533 

47  30  54 

3611 

46  12  32 

3699 

Fomnlliniii 

E. 

79  49  44 

2537 

78    9  22 

2546 

76  29  13 

9557 

74  49  19 

9569 

a  P<*<rsisi 

E. 

95  39  10 

2681 

94     2    4 

2666 

92  25    5 

9692 

90  48  14 

2699 

1.) 

Su> 

VV. 

97  31  48 

2689 

99  11  43 

2897 

100  48  27 

2706 

102  24  59 

2714 

Spica 

VV. 

CyCy  32  29 

2402 

68  16     1 

2408 

69  59  24 

2415 

71  42  37 

2423 

Jupiter 

VV. 

28  25  21 

2445 

30    7  51 

2450 

31  50  15 

2454 

33  :)2  :« 

24(0 

i 

Mahs 

VV. 

27   12    0 

2681 

;    28  49     1 

2681 

30  26    6 

2680 

32    3  12 

96^1 

i 

Aiitin^s 

VV. 

21  40  34 

2717 

23  16  51 

2678 

24  54     1 

2648 

26  31  51 

£654 

Fom  illiaiit 

E. 

GG  34     1 

2635 

64  55  54 

2651 

63  18    8 

2667 

61  40  44 

2684 

a  Pc«rasi 

E. 

82  46  42 

2745 

81    11     2 

2756 

79  35  37 

2768 

78    0  27 

2781 

1 

Sun 

VV. 

110  24  47 

2758 

112    0  10 

2767 

113  35  21 

2776 

115  10  20 

97f'5 

XIV. 
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1 

GREENWICH  MEAN  TIME. 

% 
m 

LUNAK  DISTANCES. 

*-• 

-J 

P.  L. 

P.L. 

• 

P.L. 

P.L 

•       •* 

a-^  i 
3 

Name  *iid  Direction 
of  Object. 

Midnight. 

Diflr. 

XVh. 

of 
DifT. 

XVillh 

O            1          O 

of 
Diff. 

XXlii- 

of 

1 
1 

O          1        n 

O           »         i« 

O              Iff 

I     a  Ariel  is 

W. 

72  20  21 

9937 

73  51  28 

2940 

75  22  5(J 

2993 

76  54  46 

2906 

Aldeb;ti'nn 

w. 

tii)  .5.1  58 

9799 

4 1  28  3() 

2778 

43    3  33 

9763 

44  38  49 

2748 

.  Satdrn 

E. 

2()    5  12 

3839 

24  31  26 

2818 

2-2  57  21 

9foa 

21  22  57 

9788 

Sum 

E. 

5J  57  17 

3150 

50  30    8 

3134 

49    2  40 

3119 

47  34  54 

3104 

1 

2 

a  A  net  is 

W. 

84  3fi  16 

9893 

86  13  14 

2807 

87  47  33 

9793 

89  22  12 

2773 

Aldebaraii 

W. 

52  40  10 

9679 

54   17  28 

9656 

55  55     7 

9640 

57  33    7 

2693  ! 

Sun 

E. 

40  11  22 

3097 

38  41  43 

3019 

37   II   45 

9997 

35  41  29 

2989 

3  '  aArietis 

W. 

97  20  31 

9701 

98  57    9 

2688 

100  31     5 

S675 

102  11    19 

2661 

Aldelmrnii 

W. 

65  48  25 

•    9S47 

67  28  33 

9539 

69    9    2 

9517 

70  49  51 

9303 

Sun 

E. 

28    5  35 

2913 

26  33  :« 

9909 

25     1    17 

9891 

23  28  47 

9889 

7     SoPf 

W. 

24  22  5!) 

955.5 

26    2  56 

9545 

27  43    6 

2338 

29  23  27 

9531 

Mars 

E. 

48  50  37 

9450 

47     8  14 

9449 

45  25  49 

9449 

43  43  24 

2449  1 

Jupiter 

E. 

50    1  :« 

2960 

48   14  34 

2957 

46  27  S] 

2255 

44  40  25 

9953  > 

Anuires 

• 

E. 

5i)  13    8 

2979 

57  26  27 

2971 

55  39  45 

2270 

53  53    2 

2271 

8 

Sun 

W. 

37  47     :\ 

9511 

39  28     1 

9510 

41     9     1 

2309 

42  50    2 

2309 

Mars 

E. 

35  n  45 

9464 

33  29  41 

9471 

31   47  47 

2480 

30    6    6 

2492  ' 

JCPITKR 

E. 

35  44  31) 

9236 

*.U  r}7  34 

9958 

32  10  ;w 

2^69 

30  23  37 

2267  1 

Aiit'ires 

E. 

45    0    8 

2Q89 

43  13  52 

9996 

41  27  4() 

2303 

39  41  51 

2313  , 

a  Aqiiiltt? 

E. 

f)2  42  51) 

27ao 

91     8     5 

9779 

89  ;]3   10 

2780 

87  58  16 

2782  ' 

9 

Sun 

VV. 

51   15     1 

9514 

52  55  55 

2517 

54  3fi  45 

9590 

56  17  31 

2523 

1  AntarcK 

E. 

30  56  51 

2396 

2;)  13   II 

2423 

27  30    9 

9455 

25  47  52 

2494   1 

aAquiliv 

E. 

80    5    5 

2814 

78  30  55 

2t<25 

7()  57    0 

9838 

75  'Z^  21 

2652 

10 

Sun 

W. 

64  40    0 

2545 

m  20  1 1 

2551 

6S    0  14 

2556 

69  40  10 

2562 

Spica 

W. 

51  38  5C 

2348 

33  23  42 

2349 

35    8  41 

2338 

36  53  45 

2336  1 

a  AqnilH* 

E. 

67  40  23 

2950 

6(>    9    7 

9974 

64  38  22 

3009 

a3    8  12 

3033 

11 

Sun 

W. 

77  57  :^) 

2595 

79  36  4 1 

9601 

81    15  34 

'  2609 

82  54   17 

2616 

Spica 

VV. 

45  39  21 

9340 

47  24  22 

9343 

49     9  19 

2346 

50  54  1 1 

S351 

a  Aqiiilee 

K. 

55  47  52 

3930 

54  22  18 

3080 

52  57  43 

3335 

51  34   12 

3395 

FomaHiaut 

E. 

86  33  21 

9509 

84  52  10 

5509 

83  11     9 

2517 

81  30  20 

2327 

1 

12  .  Sun 

W. 

91     5  16 

9635 

92  42  56 

9663 

94  20  25 

2672 

95  57  42 

2681    \ 

Spicn 

W. 

59  3()  48 

9.177 

61  20  56 

9389 

63    4  56 

2389 

64  48  47 

2395  ' 

aAqiiilie 

E. 

44  55  44 

3795 

43  40  37 

3909 

42  27   19 

4019 

41    15  58 

4130 

Foinalhaut 

E. 

73    9  41 

9560 

71  30   19 

9593 

f;9  51    14 

2t)07 

G»  12  28 

2621 

'  aPegasi 

E. 

89  II  33 

2707 

87  35    2 

9716 

85  58  43 

2795 

84  22  36 

9735 

13 

Sun 

W. 

104     1  20 

9793 

105  37  29 

9739 

107  13  27 

2741 

108  49  13 

1 
9730 

Spica 

W. 

73  25  39 

2430 

75     8  31 

24:17 

76  51   13 

2144 

78  33  45 

2432 

JUPITF.R 

W. 

35  14  43 

94C5 

36  56  45 

9471 

3S  38  3!) 

2477 

40  20  25 

2483 

1 

Mars 

VV. 

33  40  17 

2683 

35   17  20 

gea-i 

3(>  54  20 

9689 

38  31    15 

2699 

1 

1 

Antnres 

W. 

28  10  13 

2607 

'>9  48  5') 

9393 

31  28    3 

9.-)K! 

33    7  21 

0576 

J 

Fomalhniit 

E. 

60    3  43 

9703 

58  '^7    7 

9732 

56  50  57 

9744 

55  15  15 

9766 

a  Pegasi 

E. 

76  25  34 

2795 

7  J  50  59 

9809 

73  16  43 

2895 

71  42  47 

2841   ' 

1 

14 

Sun 

W. 

116  45    7 

9795 

118  19  42 

C604 

119  54     5 

2813 

121  28  16 

1 
2829 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

5^ 

P.  L. 

P.L. 

P.L. 

P.L. 

o  3 

Name  and  Direction 

Noon. 

of 

njh. 

of 

Vlh. 

of 

IXh 

of 

1^ 

ui  OuJfOt. 

• 

Diff. 

Dlff. 

Diff. 

Dlff. 

C          1        n 

O          1         II 

O          1         i> 

O           1         f 

14 

Spica 

W. 

80  16    6 

3460 

81  58  16 

S467 

83  40  16 

3475 

85  22    5 

9489 

Jupiter 

W. 

42    2    2 

8<I90 

43  43  29 

2497 

45  24  47 

9504 

47    5  55 

9511 

Mars 

w. 

40    8    5 

2697 

41  44  49 

2703 

43  21  26 

2706 

44  .57  55 

9714 

Aiitares 

w. 

:14  46  41) 

9570 

3(i  26  25 

2567 

38    6    5 

S56S 

39  45  48 

9564 

Foinnili.'iut 

E. 

5:^  40    2 

27t« 

52    5  20 

2815 

50  31    12 

3643 

48  57  39 

3871 

a  Pegnsi 

E. 

70    9  12 

2858 

()8  35  59 

9876 

67    3  10 

9895 

65  30  45 

9916 

15 

Sun 

VV. 

123    2  15 

2831 

124  36    2 

2842 

126    9  36 

3851 

127  42  58 

9860 

Snica 

vv. 

93  48  22 

2532 

95  29    4 

2531 

97    9  34 

3540 

J>8  49  52 

9546 

Jupiter 

w. 

55  2f)     1 

2548 

57    9    7 

2556 

58  49    2 

8564 

60  28  46 

9572 

Mars 

w. 

52  58  19 

2747 

54  .33  57 

2754 

56    9  25 

9761 

57  44  44 

9769 

Aiitnres 

w. 

48    4    9 

3574 

49  43  39 

9579 

51  23    3 

3583 

53    2  22 

9568 

Fom.'ilhniit 

E. 

41  20  23 

.1063 

3!)  51  28 

3113 

38  23  34 

3168 

26  56  47 

3331 

a  Pegiisi 

E. 

57  55  46 

3040 

56  26  23 

3070 

54  57  37 

3103 

53  2i>  31 

3138 

a  Aiietis 

E. 

J>9  49  34 

2644 

98  11  39 

2651 

96  3:3  5,3 

9658 

94  56  17 

9668 

16 

Jupiter 

VV. 

68  44  41 

2612 

70  2.3  19 

2621 

72     1  45 

8629 

73  40    0 

9638 

Mars 

W. 

65  38  47 

2808 

()7  13    4 

2816 

68  47  11 

3835 

70  21     7 

2832 

An  tares 

W. 

61   17    7 

2617 

62  55  ;)J) 

2623 

64  34     3 

3629 

66  12  18 

2637 

a  Pegasi 

E. 

46  20  34 

3358 

44  57  30 

3415 

43  35  31 

3478 

42  14  42 

3347 

a  Anetis 

E. 

86  50  53 

2707 

85  14  22 

3716 

83  38    3 

2725 

82     1  56 

9735 

17 

Jupiter 

W. 

8!  48  25 

2661 

83  25  31 

3689 

85    2  25 

2698 

86  39    8 

97«7 

Mars 

W. 

78    8    4 

2876 

79  40  54 

2885- 

81   13  32 

3894 

82  45  59 

9903 

Aiitares 

W. 

74  21     7 

2674 

75  58  'H 

2681 

77  35  27 

8689 

79  12  21 

9dB8 

a  Ar|uiltt' 

VV. 

38    0  16 

4705 

39     1    11 

4567 

40    4    4 

4445 

41     8  45 

4338 

a  Arietis 

E. 

74     4  41 

2787 

72  29  56 

2799 

70  55  27 

9811 

69  21   13 

9823 

Aldebaniii 

E. 

IC5  17     5 

2624 

103  38  43 

3632 

102    0  32 

3641 

100  22  33 

9649 

18 

Jupiter 

W. 

94  39  44 

9752 

96  15   15 

3761 

97  50  34 

8770 

{»9  25  41 

9779 

Mars 

W. 

90  25  19 

2919 

9!  56  36 

2958 

93  27  41 

3969 

94  58  33 

9978 

AiitiircR 

VV. 

87   14     5 

2741 

88  49  51 

2749 

90  25  2(5 

8756 

92    0  49 

2767 

CK  Aqiiilue 

VV. 

46  53  46 

3952 

48    6  13 

38P8 

49  19  35 

3850 

50  33  46 

3608 

a  Arietis 

E. 

61  34   16 

2892 

60     1  47 

2908 

58  2J)  38 

2924 

56  57  50 

2941 

Aldebaraii 

E. 

92  15  33 

2693 

90  38  44 

2703 

89    2    8 

2719 

87  25  44 

9721 

19 

Aiitaros 

VV. 

99  54  42 

2815 

101  28  51 

2824 

103    2  48 

2834 

104  36  32 

2843 

«  Aqiiiht? 

VV. 

56  51   15 

3654 

58   11  5! 

3634 

59  29  49 

3615 

60  48    7 

3599 

1 

Of  Arietis 

E. 

49  24  29 

3039 

47  55    5 

3063 

46  26    9 

3087 

44  57  44 

3114 

Aldelmnin 

E. 

79  26  44 

2766 

77  51  32 

2775 

76  16  32 

2785 

74  41  44 

2796 

20 

a  Aqiiilae 

VV. 

67  23  16 

3547 

68  42  48 

3541 

70    2  27 

3537 

71  22  10 

3534 

1 

1 

Foiii<-ilh.-iiit 

VV. 

32  32  21 

3703 

33  49    5 

3643 

35    6  53 

3593 

36  25  35 

3549 

1 

Aldebaraii 

E. 

(36  50  46 

2840 

65  17  10 

2649 

()3  43  4() 

3858 

62  10  33 

3867 

21 

a  Aniiilie 

VV. 

78     1   19 

3532 

79  21     8 

3535 

SO  40  54 

3537 

82    0  37 

^452 

1 

Foiii  .limit 

VV. 

43    9    7 

3407 

44  3!   16 

3389 

45  5.3  45 

3373 

47  16  32 

3359 

n  Pepa-i 

VV. 

32  16  38 

4590 

33  19  11 

4465 

31  23  34 

4356 

;35  29  .35 

4261 

Ald(d)nraii 

E. 

51  27  23 

2912 

52  55  19 

2920 

51  23  26 

8929 

49  51  44 

2937 

1 

Pollux 

E. 

98  37  31 

2945 

97    6    9 

2953 

95  34  57 

2963 

94    3  56 

S9G9 

22 

Fomalhaiit 

VV. 

54  13  38 

3318 

55  37  29 

3313 

57     1  26 

3308 

58  25  28 

3306 

XVL 
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OREENWIOU  MEAN  TIME. 


« 


14 


15 


16 


17 


18 


19 


20 


21 


LUNAR  DISTANCES. 


22 


Nftme  and  Direction 
of  Object. 


Spica  W. 

Jupiter  W. 

Mars  W. 

Antares  W. 

Fotnalbaiit  E . 

a  Pega«i  E  . 

Son  W. 

Spica  W. 

jopiter  w. 

Mars  W. 

ADtares  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

aAnetb<  E . 

Jupiter  W. 

Mars  W. 

Aiitai^H  W. 

a  Pegasi  E . 

a  Arietis  E  . 

Jupiter  VV. 

Mars  W. 

Autares  W. 

a  Aq  111  lie  W. 

a  Arietis  E  . 

Aldebaraii  E . 

Jupiter  W. 

Mars  W. 

Autares  W. 

a  Aquilee  VV. 

a  Arietis  E . 

Aldebaran  E . 

Antares  W. 

a  Aquiiee  W. 

a  Arietis  E  . 

Alilebarao  E . 

aAquilse  W. 

Fomalhaut  W. 

Aldebarnii  E  . 

n  Aquiiae  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Aldebaran  E . 

Pollux  E . 

FoiDRlhaut  W. 


P.L. 

Midnight. 

or 

Diff. 

O          '          II 

87    3  43 

9490 

48  46  53 

8518 

46  34  16 

9730 

41  25  32 

9365 

47  24  43 

9903 

63  58  47 

9939 

129  16    8 

9»70 

100  29  59 

9550 

6vJ    8  19 

9580 

59  19  53 

9776 

54  41  34 

9593 

35  31   15 

3301 

52    2    7 

3175 

93  18  51 

9673 

75  18    4 

9646 

71  54  53 

9641 

67  50  23 

9643 

40  55  10 

3693 

80  26    2 

9745 

88  15  39 

9716 

84  18  14 

9919 

80  49    4 

9706 

42  15    3 

4941 

67  47  15 

9836 

98  44  45 

9658 

101     0  36 

9788 

96  29  13 

9988 

93  36    0 

9776 

51  48  40 

3769 

55  26  23 

9958 

85  49  32 

9730 

106  10    4 

9853 

62    6  42 

3585 

43  29  51 

3149 

73    7    9 

9804 

72  41  57 

3539 

37  45    5 

3519 

60  37  32 

9876 

83  20  15 

3546 

48  39  35 

3348 

36  37    4 

4176 

48  20  12 

9946 

92  33    5 

99n 

59  49  33 

3309 

P.L. 

XVb. 

of 

Diff. 

O           /         fl 

88  45  10 

9499 

50  27  41 

9596 

48  10  29 

9796 

43    5  15 

9566 

45  52  28 

9939 

62  27  17 

9961 

130  49    5 

9880 

102    9  54 

9565 

63  47  41 

9588 

60  54  52 

9784 

56  20  39 

9599 

34    7    5 

3380 

50  35  28 

3915 

91  41  35 

9681 

76  55  57 

9665 

73  28  28 

9850 

69  28  19 

9651 

39  37    0 

3706 

78  50  22 

9755 

89  51  58 

9795 

85  50  18 

9991 

82  25  36 

9714 

43  22  50 

4156 

66  13  34' 

9849 

97    7    9 

9667 

102  35  19 

9798 

97  59  41 

9997 

95  10  59 

9785 

53    4  14 

3735 

53  55  18 

9977 

84  13  32 

9739 

107  43  23 

9863 

63  25  33 

3573 

42    2  32 

3173 

71  32  46 

9819 

74     1  46 

3530 

39    5  16 

3480 

59    4  43 

9885 

84  39  48 

3551 

50    2  51 

3338 

37  45  5:3 

4101 

46  48  51 

9054 

91     2  24 

9985 

61  13  42 

3300 

P.L. 

XVUJb. 

of 

Diff. 

0           «        /' 

90  26  25 

9507 

52    8  18 

9533 

49  46  34 

9739 

44  44  56 

9569 

44  20  58 

9976 

60  56  15 

9085 

132  21  49 

9691 

103  49  37 

9574 

a5  26  52 

9596 

6Q  29  41 

9799 

57  59  36 

S604 

32  44  26 

3470 

4f>    9  37 

3959 

90    4  30 

9689 

78  a3  38 

9863 

75     1  51 

9859 

71    6    5 

9658 

38  20  19 

3798 

77  14  55 

9765 

91  28    5 

9734 

87  22  10 

8931 

84     1  57 

9799 

44  31  58 

4080 

64  40  10 

9863 

f)5  29  45 

9676 

104    9  49 

9808 

99  29  57 

3007 

96  45  46 

9795 

54  20  24 

3706 

52  24  37 

9997 

82  37  44 

9748 

109  16  29 

9873 

64  44  37 

3563 

40  35  50 

3905 

69  58  34 

9891 

75  21  37 

3530 

40  26    3 

3459 

57  32    5 

9894 

85  59  16 

35.')7 

51  26  18 

3331 

38  55  54 

4084 

45  17  40 

9969 

89  31  53 

9993 

62  37  53 

3300 

XXP^ 


92  7  29 
53  48  45 

51  22  31 

46  24  34 

42  50  15 
59  25  44 

1.33  54  20 
105  29    8 

67  5  52 
64  4  19 
59  38  26 
31  23  28 

47  44  38 
88  27  36 

80  11  7 
76  35  3 
72  43  41 
37    5  15 

75  39  41 

93  4  0 
88  53  50 
85  38  7 
45  42  19 

63  7  4 
93  52  a3 

105  44  7 

101  0  1 

98  20  20 

55  37  5 

50  54  20 

81  2  8 

110  49  22 
66  3  52 

39  9  47 

68  24  34 

76  41  28 
41  47  21 
55  59  38 

87  18  37 

52  49  54 

40  7  0 

43  46  39 

88  1  32 

64  2  5 


P.L. 

of 

Dlit 


9515 
9541 
9739 
9571 
3017 
3019 

9900 
9583 
9604 
9800 
9610 
3574 
3306 


9679 
9867 


3903 
9775 

9749 
9939 
9739 
4013 
9877 
9685 

9818 
3017 
9805 
3678 
3018 
9757 

9884 
3555 
3941 
9831 

3530 
3497 
9903 

3564 
3394 
3976 
9970 
3001 

3999 


11 
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SEPTEMBER,    1888. 


XVll. 


QKEENWIGH  MEAN  TIME. 


2^ 


23 


24 


25 


26 


27 


28 


29 


30 


Name  and  Direction 
of  Object. 


a  Pe^asi  W. 

Aldebarnn  £  . 

rolliix  E . 

Fomnlliaiit  W. 

a  Pegasi  W. 

Aldeharan  E  . 

Pollux  E . 

Foinalhaut  VV. 

« Pegasi  W. 

Pollux  E . 

Satorn  E . 

Regtihis  E . 

Sun  E  . 

Foinalbaut  W. 

a  Pegasi  W. 

aArietis  W. 

Pollux  E . 

Saturn  E . 

Kegiilus  E . 

Supf  E. 

Foinalhaut  W. 

o  Pc^asi  W. 

aArietis  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

Sun  E. 

a  Arietis  VV. 

Aldebaran  W. 

Saturn  E . 

Regulus  E  . 

Sun  E  . 

a  Arietis  W. 

Aldebaran  W. 

Saturn  E . 

Regulus  E . 

Sun  E  . 

a  Arietis  W. 

Aldebaran  W. 

Regulus  E . 

Sun  E  . 

a  Arietis  W. 

Aldebaran  W. 

Son  E. 


LUNAR  DISTANCES. 


P.L. 

Noon. 

of 

Diflf. 

O              1          II 

41  19    3 

39S4 

42  15  49 

S978 

86  31  20 

3009 

65  2<)  18 

3398 

51  20  20 

3667 

30  14  38 

3034 

74  ;i5  16 

3065 

76  40  15 

3S99 

61  47  29 

.I^SS 

62  47  30 

3108 

86  47    5 

3101 

98  28  30 

3065 

131  51  38 

.3463 

87  53  46 

3300 

72  27  18 

3491 

29    8  30 

3764 

51     5  40 

3136 

75    3  25 

3116 

86  39    5 

3080 

121    3  48 

3473 

99    7  22 

3995 

&3  14  52 

3446 

39  37    2 

3444 

39  27  35 

3155 

63  20  13 

3104 

74  50  12 

3069 

110  15  58 

3458 

50  40  36 

3376 

17  19     1 

3043 

51  32  58 

3062 

62  57  22 

3039 

99  23  56 

3413 

62    6  56 

3146 

29  19  25 

3961 

39  36  47 

S991 

50  55  45 

3959 

88  22  57 

3337 

73  53  54 

3016 

41  34  51 

3659 

38  40  27 

3863 

77    8  10 

3331 

86    2  27 

3883 

54    9  26 

3735 

65  34  58 

3101 

P.L. 

lllb 

of 

Diff. 

O           /         // 

42  31  58 

3878 

40  45    9 

3985 

85     1   18 

3017 

m  50  32 

3397 

52  37  42 

3648 

28  45    7 

3040 

73    6  23 

3071 

78    4  28 

3999 

63    6  55 

3543 

61   19  30 

3119 

85  18  57 

3105 

iMi  59  38 

3069 

i;^  30  32 

3465 

89  17  57 

3300 

73  47  52 

3485 

30  24  10 

3706 

49  38  14 

3139 

73  ;i5  35 

3116 

85  10  31 

3081 

119  42  54 

3479 

100  31  39 

3394 

84  36  17 

3440 

40  58  29 

3418 

38    0  32 

3158 

61  52    8 

3100 

73  21  25 

3065 

108  54  47 

3454 

52    5  15 

3059 

18  48  21 

3033 

50    4    2 

3055 

61  27  45 

3033 

98     1  54 

3405 

63  34  10 

3139 

30  50  27 

9950 

38    6  23 

3980 

49  24  41 

3948 

86  59  28 

3335 

75  23  45 

3001 

43    8    2 

3645 

37    7  21 

38r)0 

75  42  37 

3315 

87  35    7 

3866 

55  45  19 

8719 

64    6  50 

3083 

Vlb. 


43  45  40 
39  14  38 

83  31  26 


68  14  47  I  3996 

53  55  25  I  3630 

27  15  44  I  3047 

71  37  38-  3077 


79  28  41  I 
()4  26  32  I 

59  51  35  I 
83  50  53  ! 

95  30  51  I 
129  9  29  ! 

I 

90  42  8 
75  8  33 
31  40  51 
48  10  52  I 
72  7  45  I 
8*3  41  58  I 
118  21  59  1 

I 

I 

101  55  57  I 

85  57  48 

42  20  25 

36  33  32 

60  23  58 
71  52  33 

107  33  32' 

53  30  14  I 
20  17  53  ' 
48  34  57  I 
59  57  59 

96  39  43 


65  1  44 
32  21  43 
36  35  45 
47  53  23 

85  35  45 


89  8  9 
57  21  34 
62  38  20 


3300 
3535 
3116 
3108 
9073 
3467 

3301 
3480 
3655 
3143 
3115 
3081 
3473 

38J3 
3435 
3395 
3161 
3096 


3450 

3343 
3093 
3047 
3014 
3397 

3114 
3938 
9960 
9938 

3319 


76  53  57  3984 

44  41  32  3830 

a5  33  58  '  3836 

74  16  46  :  3199 


9849 
9703 
3065 


ix>». 


P.L. 

of 

Diff. 


O           t         tt 

45    0    4 

3801 

37  44  16 

3000 

82     1  43 

a>30 

69  39  3 
55  13  27 
25  46  29 

70  9  0 

80  52  53 

65  46  18 
.58  23  45 
82  22  53 

94  2  8 
127  48  28 

92  6  18 
76  29  20 

32  58  26 

46  43  33 
70  39  54 
82  13  25 

117  1  4 

103  20  16 
87  19  25 
43  42  47 
35  6  36 
58  55  44 
70  23  37 

lOfi  12  12 

54  55  33 
21  47  37 

47  5  43 
58  28  4 

95  17  23 

66  29  37 

33  53  14 
35  4  53 
46  21  52 
84  11  47 

78  24  30 
46  15  21 

34  0  17 
72  50  ») 

90  41  33 
58  58  11 
61  9  28 


y-»7 
361.1 
303S 
3082 

3300 
35*25 
3119 
3110 
3075 
3469 

3300 
3473 
3610 
3143 
3114 
3080 
3471 

3993 
3431 
3373 
3163 
3091 
30^7 
3445 

3336 
3014 
3039 
30(B 
3387 

3098 
3996 

9957 


3300 

9968 

3813 
3tSl 
3184 

9533 
9683 
3047 


xvnL 
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GREENWICH  MEAN  TIME. 

i 

1  _^ 

LUNAR  DISTANCES. 

• 

8 
90 

1 

Nftme  and  Direction 
of  Objoet. 

Midnight. 

P.L. 

of 

Dfff. 

XVh. 

1 

P.L. 

of 

Dlff. 

xvnjh. 

P.L. 

of 

Diff. 

XXPi. 

P.L. 

of 

1)1  ff. 

122 

aPegasi 
Ald^Mran 

W. 

O            /          // 

46  15    5 

3768 

.  O           i        II 

47  30  41 

3739 

4§  46  i^ 

3719 

0       »     i> 

50    3  21 

3680 

1 

E. 

36  14    3 

3007 

34  43  59 

3014 

.33  14    4 

3091 

31  44  17 

3097 

,  Pollux 

E. 

80  3-2    8 

3038 

79    2  42 

3046 

77  :«  25 

3059 

76    4  16 

3069 

23 

Fomnlhaiit 

W. 

71     3  18 

3397 

72  27  a-i 

3998 

73  51  47 

3998 

75  16     1 

3998 

a  Pcgasi 

W. 

»;  31  47 

3599 

57  50  22 

3587 

.59    9  11 

3574 

60  28  14 

3563 

Aldeimran 

E. 

24  17  21 

3058 

22  48  20 

3064 

21   19  26 

3070 

19  50  40 

3076  ; 

1 

1 

Pollux 

E. 

68  40  29 

3087 

67  12    4 

3093 

65  43  46 

3099 

64  15  35 

3104 

34 

Fomalhaut 

W. 

82  17    4 

3301 

83  41  14 

3301 

85    5  24 

3300 

86  29  35 

3300 

ocPegasi 

W. 

67    6  14 

3517 

68  26  19 

3511 

69  46  31 

3504 

71     6  51 

3497 

Pollux 

E. 

56  55  59 

3194 

55  28  18 

3198 

54    0  42 

3130 

52  3:3    f> 

3133 

Saturw 

E. 

80  54  56 

3119 

79  27     1 

3114 

77  59    8 

3114 

76  31  16 

3115  ' 

1 

Regulus 

E. 

92  33  28 

3077 

91     4  50 

3078 

89  36  14 

3079 

88    7  39 

3080 

1 

1 

Sun 

E. 

126  27  29 

3471 

125    6  32 

3479 

123  45  37 

3479 

122  24  42 

3473 

1 

25 

Fomalhaut 

W. 

93  30  29 

3300 

94  54  40 

3300 

96  18  52 

3998 

97  43    6 

3996 

aPe  asi 

W. 

77  50  14 

3468 

79  11  14 

3469 

80  32  21 

3456 

81  53  34 

3459 

1 

aArietifl 

W. 

34  16  49 

3570 

35  35  56 

3534 

36  55  43 

3501 

38  16    6 

3471 

1 

Pollux 

E. 

45  16  16 

3146 

43  49    2 

3148 

42  21  50 

3150 

40  .54  41 

3153 

Saturn 

E. 

69  12    2 

3113 

67  44    8 

3111 

06  16  12 

3110 

64  48  14 

3107 

1 

ReguluB 

E. 

80  44  51 

3078 

79  16  15 

3077 

77  47  37 

3074 

76  18  56 

3079 

Sun 

E. 

115  40    8 

3470 

114  19  10 

3467 

112.58    9 

3464 

111  37    5 

3469 

26 

Fomalhaut 

W. 

104  44  37 

3990 

106    9    0 

3988 

107  33  25 

3967 

108  57  52 

1 
3984 

a  Pegafli 

W. 

88  41     7 

3495 

90    2  55 

3490 

91  24  49 

3414 

92  46  50 

3408 

a  Arietia 

W. 

45    5  35 

3351 

46  28  47 

3339 

47  52  22 

3313 

49  16  18 

3994 

Pollux 

E. 

33  :«)  43 

3168 

32  12  55 

3173 

30  46  13 

3178 

29  19  38 

3186  1 

1 

Saturn 

E. 

57  27  24 

3087 

55  58  58 

3081 

54  30  25 

3075 

53     1  45 

3069 

R«?(;u1u8 

E. 

68  54  35 

3059 

67  25  27 

3047 

65  .56  13 

3041 

64  26  51 

3035  1 

SVK 

E. 

104  50  46 

3439 

103  29  14 

3433 

102    7  35 

3497 

100  45  49 

3491  < 

27 

a  Arietis 

W. 

56  21   11 

3910 

57  47     8 

3193 

59  13  25 

3178 

60  40     1 

3169 

Aldebarau 

W. 

23  17  33 

3003 

24  47  42 

9993 

26  18    3 

9983 

27  48  .37 

9979 

Saturn 

E. 

45  36  19 

3030 

44    6  44 

3091 

42  36  57 

3011 

41     6  58 

3001  • 

Regulns 

E. 

56  57  58 

9997 

55  27  42 

9969; 

53  57  15 

9979 

52  26  36 

9969 

Sun 

E. 

93  54  52 

3378 

92  32  10 

3368j 

91    9  17 

3358 

89  46  13 

3348  1 

28 

a  Arietis 

W. 

67  57  49 

3069 

69  26  21 

1 
3066{ 

70  55  12 

3050 

72  24  23 

3034 

Atdf*1)aran 

W. 

35  25    0 

9919 

36  57    3 

S900' 

38  29  22 

9887 

40     1  58 

9873  ' 

Saturn 

E. 

33  33  46 

9945 

32    2  24 

9939; 

30  30  46 

9990 

28  58  52 

9905  ' 

Regulus 

E. 

44  50    6 

9914 

43  18    5 

9909 

41  45  49 

9880 

40  13  16 

9876 

Sun 

E. 

82  47  35 

3987 

81  23    8 

3973^ 

79  58  25 

3959 

78  33  26 

3945 

214 

a  Arietis 

W. 

79  55  23 

9951 

81  26  37 

1 

9935  ^ 

82  58  12 

9917 

84  30    9 

9901 

AldehnniD 

W. 

47  49  29 

9800 

49  23  57 

9784  ] 

50  58  46 

9760 

52  33  55 

9759 

Regulus 

E. 

32  26  17 

9807 

30  51  58 

9793  ^ 

29  17  21 

9779 

27  42  25 

9763 

Sun 

E. 

71  24    8 

3168 

69  57  21 

3159 

1 

68  .30  14 

3134 

67    2  46 

3118 

30 

a  Arietis 

W. 

92  15  18 

98M 

m  49  26 

9709 

95  23  55 

9789 

96  58  46 

9766 

AldelMirau 

W. 

60  35  11 

9668 

62  12  34 

9650* 

63  50  21 

9639 

65  28  32 

9615 

Sun 

E. 

59  40  14 

3030 

58  10  38 

3019 

J 

t 

56  40  40 

9993 

.55  10  19 

9975 
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AT  GREENWICH  APPABENT  NOON. 


9 
A 

'•M 

e 


Men. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUK 

Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 
\8UK 
'  Mon. 

t  Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Moil. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN, 
Mon. 
Tues. 
Wed. 

Thur. 


a 
o 

« 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  8UN*S 


Apparent 
RItebt  Ascenslou. 


1i      m       9 

12  32  0.88 
12  35  38.66 
12  39  16.77 

12  42  55.23 
12  46  34.07 
12  50  13.29 

12  53  52.91 

12  57  32.94 

13  1  13.40 

13  4  54.31 
13  8  35.70 
13  12  17.57 

13  15  59.94 
13  19  42.83 
13  23  26.25 

13  27  10.23 
13  30  54.80 
13  34  39.96 

13  38  25.75 
13  42  12.18 
13  45  59.25 

13  49  47.01 
13  53  35.47 

13  57  24.64 

14  1  14.54 
14  5  5.19 
14  8  56.60 

14  12  48.78 

14  16  41.75 

14  20  35.51 

14  24  30.08 


Dili,  for 
1  Hoar. 


H 

9.068 
9.08*2 
9.096 

9.111 
9.126 
9.142 

9.159 
9.177 
9.195 

9.214 
9.234 
9.255 

9.276 
9.298 
9.:)2I 

9.345 
9.369 
9.394 

9.420 
9.447 
9.475 

9.504 
9.534 
9.564 

9.594 
9.626 
9.658 

9.691 
9.724 
9.757 
9.791 


14  28  25.46  \    9.824 


S. 


Apparent 
DeoUnfttion. 

Diff.  for 
IHoar. 

3  27  24!'0 

3  50  39.9 

4  13  53.3 

58.11 
58.00 

4  37     3.8 

5  0  10.9 
5  23  14.2 

-57.87 
57.72 
57.56 

5  46  13.6 

6  9     8.4 
6  31  58.2 

-57.38 
57.18 
56.97 

6  54  42.8 

7  17  21.8 
7  39  54.8 

-56.74 
56.50 
56.24 

8    2  21.4 
8  24  41.1 
8  46  53.5 

-55.96 
55.67 
55.36 

9     8  58.4 
9  30  55.4 
9  52  44.0 

-55.03 
54.69 
54.34 

10  14  23.9 
10  35  54.7 
10  57   16.1 

-53.98 
53.59 
53.19 

11   18  27.7 

11  39  29.1 

12  0  19.9 

-52.77 
52.34 
51.89 

12  20  59.9 

12  41  28.5 

13  1  45.4 

-51.43 
50.95 
50.45 

13  21  50.2 

13  41  42.4 

14  1  21.7 
14  20  47.7 

-49.93 
49.40 
48.85 
48.29 

14  39  59.9 

-47.71 

Sidereal 

T'tniA  nf 

Semi- 

diameter 

Semi- 

PaesiDg 

dUmeter. 

Meridian. 

16 

1.62 

64!39 

16 

1.89 

64.43 

16 

2.17 

64.48 

16 

2.44 

64.53 

16 

2.72 

64.59 

16 

3.00 

64.65 

16 

3.28 

64.71 

16 

3.56 

64.78 

16 

3.84 

64.85 

16 

4.12 

64.91 

16 

4.41 

64.98 

16 

4.69 

65.06 

16 

4.97 

65.14 

16 

5.25 

65.22 

16 

5.54 

65.30 

16 

5.82 

65.38 

16 

6.09 

65.47 

16 

6.37 

65.56 

16 

6.64 

65.65 

16 

6.91 

65.75 

16 

7.18 

65.85 

16 

7.45 

65.95 

16 

7.71 

66.05 

16 

7.97 

66.15 

J6 

8.23 

66.26 

16 

8.49 

66.36 

16 

8.74 

66.47 

16 

8.99 

66.58 

16 

9.24 

66.69 

16 

9.49 

66.80 

16 

9.73 

66.91 

16 

9.98 

67.02 

Equation  of 

Time, 

to  be 
Subtraoteil 

from 
Apparent 

Time. 


10  32.80 

10  51.52 

11  9.91 

11  27.95 

11  45.62 

12  2.91 

12  19.80 
12  36.28 

12  52.33 

13  7.92 
13  23.04 
13  37.68 

13  51.83 

14  5.46 
14  18.56 

14  31.09 
14  43.05 

14  54.41 

15  5. 15 
15  15.25 
15  24.70 

15  33.47 
15  41.55 
15  48.91 

15  55.55 

16  1.44 
16     6.57 

16  10.93 

16  14  50 

16  17.28 

16  19.26 

16  20.43 


Diff.  for 
1  Hour. 


a 
0.786 

0.772 

0.758 


0.744 
0.72B 
0.712 

0.695 
0.677 

0659 

0.640 
0.620 

0.55*9 

0.578 
0.556 
0.533 

0.509 
0.485 
0.460 

0.434 
0.407 
0.379 

O.^.'W) 
0.321 
0.291 

0.260 
0.«9 
O.IJW 

0.164 
0.131 
0.098 
0.064 

0.031 


NOTB.— Tbe  mean  time  of  semidiameter  paaaing  may  be  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  bx«  Inoreaalny. 
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AT  GBBBITWIOH  MEAT?  NOON. 

THE  8UN*S 

» 

1                     • 

1        M 
% 

• 
•a 

o 

9 

1 

Eqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diftfor 
1  Hour. 

Sidereal 

Time, 

or 

Kiglit  Ascension 

of 

MeaaSnn. 

Apparent 
Right  Asoenaion. 

DliTfor 
1  Hour. 

Apparent 
DeollnatloD. 

Dili:  for 
1  Hoar. 

Mon. 

Tues. 

Wed. 

1 

2 
3 

h         ID           B 

12  32     2.48 
12  35  40.31 

12  39  J  8.47 

8 

9.070 
9.084 
9.098 

S.     3  27  34.'3   -58.22 

3  50  50.5      58.12 

4  14     4.2      58.01 

ro       8 

10  32.93 

10  51.66 

11  10.05 

8 

0.786 
0.772 
0.758 

h      m       s 

12  42  35.42 
12  46  31.97 
12  50  28.52 

Thur. 

Frid. 

Sat. 

4 
5 
6 

12  42  56.98 
12  46  35.86 
12  50  15.13 

9.113 
9.128 
9.144 

4  37  14.9    -57.88 

5  0  22.2      57.73 
5  23  25.8      57.57 

11  28.09 

11  45.76 

12  3.05 

0.744 
0.728 
0.712 

12  54  25.07 

12  58  21.63 

13  2  18.18 

SUN. 
'Mon. 
Tues. 

7 
8 
9 

12  53  54.79 

12  57  34.86 

13  1   15.37 

9.161 
9.179 
9.197 

5  46  25.4 ;  -57.39 

6  9  20.4     57.19 
6  32  10.5!    56.98 

12  19.94 
12  36.42 
12  52.47 

0.695 
0.677 
0.659 

13     6  14.73 
13  10  11.28 
13  14    7.84 

Wed. 
Thur. 
Frid. 

10 
11 
12 

13     4  56.33 
13     8  37.76 
13  12  19.67 

9.216 
9.236 
9.257 

6  54  55.3    -56.75 

7  17  34.5     56.51 
7  40     7.6      56.25 

13     8.06 
13  23.18 
13  37.82 

0.640 
0.620 
0.599 

13  18     4.39 
13  22     0.94 
13  25  57.49 

Sat. 
\SUN. 
Mon. 

1 

13 
14 
15 

13  16    2.08 
13  19  45.01 
13  23  28.47 

9.278 
9.300 
9.323 

8     2  34.3 
8  24  54.1 

8  47     6.7 

-55.97 
55.68 

55.37 

1 

13  51.97 

14  5.60 
14  18.69 

0.578 
0.556 
0.533 

13  29  54.05  1 
13  33  50.60 
13  37  47.16 

Tues. 
,  Wed. 
IThur. 

16 
17 
18 

13  27  12.49 
13  30  57.09 
13  34  42.29 

9.347 
9.371 
9.396 

9    9  11.7 
9  31     8.8 
9  62  57.5 

1 
-55.04 
54.70 
54.35 

14  31.22 
14  43.17 
14  54.52 

0.509 
0.485 

0.460 

• 

13  41  43.71 
13  45  40.26 
13  49  36.81 

Frid. 

Sat. 

SUN. 

19 
20 
21 

13  38  28  11 
13  42  14.57 
13  46     1.67 

9.422 
9.449 
9.477 

10  14  37.5   -53.98 
10  36     8.4  >    53.59 
10  57  29.8     53.19 

15     5.26 
15  15.36 
15  24.80 

0.434 
0.407 
0.379 

13  53  33.37 

13  57  29.92 

14  1  26.47 

1 

Mon. 

Tues. 

Wed. 

22 
23 
24 

13  49  49.46 
13  53  37.95 
13  57  27.14 

9.506 
9.535 
9.565 

11   18  41.4,-52.77 

11  39  42.8,    52.34 

12  0  33.6.    51.89 

15  33.56 
15  41.63 
15  48.99 

0.350 
0.321 
0.291 

14     5  23.02 
14     9  19.58 
14  13  16.13 

Thur. 

Frid. 

Sat. 

25 
26 
27 

14     1   17.07 
14     5     7.75 
14     8  59.18 

9.596 
9.627 
9.659 

12  21   13.5-51.43 

12  41  42.1      50.95 

13  1  58.9'    50.45 

1 

15  55.62 

16  1.50 
16     6.62 

0.260 
0.229 
0.197 

14  17  12.69 
14  21     9.24 
14  25     5.80 

SUN. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

14  12  51.38 
14  16  44.37 
14  20  38.15 
14  24  32.73 

9.692 
9.725 
9.758 
0.792 

13  22     3.6    -49.93 

13  41  55.7  .    49.40 

14  1  34.9      48.85 
14  21     0.8      48.29 

16  10.97 
16  14.54 
16  17.31 
16  19.28 

0.164 
0.131 
0.098 
0.064 

14  29     2.35  ' 
14  32  58.91 
14  36  55.46 
14  40  52.01 

Thur. 

32 

14  28  28.13 

9.825 

S.  14  40  12.9 '  -47.71 

16  20.44 

0.031 

oon. 
[nations 

14  44  48.56 

The 
arei: 

Mmidfauiieter  for  mc 
■ign  —  prefixed  to  t] 
Boreftsing. 

lannoonn 
lie  hoarly 

lay  he  aaaamed  the  same  as  thi 
change  of  decUoation  indicate! 

tt  for  apparent  n 
that  south  deelj 

1 

Diir.  for  1  Hour,    1 
+  9".t>565. 
(Table  nL) 
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ni 


AT  QREENWIOH  MEAN  NOON. 


.a 
a 

c 

.a 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


CB 

Q 


275 
276 
277 

278 
279 
280 

281 
282 
283 

284 
285 
286 

287 
288 
289 

290 
291 
292 

293 
294 
295 

296 
297 
298 

299 
300 
301 

302 
303 
304 
305 

306 


THE  SUN*S 


TRUE  LONGITUDB. 


188  43  36.0 

189  42  43.1 

190  41  52.4 

191  41     3.9 

192  40  17.5 

193  39  33.2 

194  38  50.9 

195  38  10.6 

196  37  32.1 

197  36  55.4 

198  36  20.5 

199  35  47.4 

200  35  16.0 

201  34  46.4 

202  34  18.6 

203  33  52.6 

204  33  28.3 

205  33     5.9 

• 

206  32  45.5 

207  32  27.0 

208  32  10.5 

209  31  56.1 

210  31  43.7 

211  31  33.5 

212  31  25.5 

213  31    19.8 

214  31    16.3 

215  31  15.0 

216  31  15.8 

217  31  18.8 

218  31  23.9 

219  31  31.1 


V 


It 


43  14.2 
42  21.2 
41  30.4 

40  41.8 
39  55.3 
39  10.9 

38  28.6 
37  48.2 
37    9.7 

36  32.9 
35  57.9 
35  24.7 

34  53.2 
34  23.5 
33  55.6 

33  29.5 
33  5.1 
32  42.6 

32  22.1 
32  3.5 
31  46.9 

31  32.4 
31  19.9 
31     9.6 

31  1.5 
30  55.7 
30  52.1 

30  50.6 
30  51.3 
30  54.2 

30  59.2 

31  6.2 


Dlff.  for 
1  Hoar. 


47.75 
47.84 
47.93 

48.02 
48.11 
48.20 

48.28 
48.36 
48.43 

48.51 
48.58 
48.66 

48.73 
48.81 

48.88 

48.96 
49.03 
49.1] 

49.19 
49.27 
49.36 

49.44 
49.53 
49.62 

49.71 
49.80 
49.90 

49.99 
50.08 
50.17 
50.26 


ISO.tU 


LATITUDE. 


i» 


+  0.27 
0.38 
0.47 

+  0.54 
0.58 
0.59 

+  0.57 
0.52 
0.44 

+  0.34 

0.22 

+  0.09 

-  0.04 
0.16 
0.28 

—  0.39 
0.47 
0.53 

—  0.56 
0.55 
0.52 

-  0.46 
0.36 
0.25 

-0.13 

0.00 

+  0.13 

+  0.26 
0.38 
0.47 
0.55 

+  0.60 


LogultliDi 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0001732 
0.0000496 
9.9999255 

9.9998008 
9.9996755 
9.9995496 

9.9994231 
9.9992962 
9.9991690 

9.9990416 
9.9989142 
9.9987867 

9.9986593 
9.9985325 
9.9984064 

9.9982810 
9.9981564 
9.9980328 

9.9979103 
9.9977889 
9.9976687 

9.9975497 
9.9974320 
9.9973155 

9.9972000 
9.9970855 
9.9969721 

9.9968596 
9.9967478 
9.9966365 
9.9965259 

9.9964159 


Dili:  for 
1  Hoar. 


-51.4 
51.6 
51.8 

-52.0 
52.3 
52.5 

-52.8 
53.0 
53.1 

-53.1 
53.1 
53.1 

-53.0 
52.7 
52.4 

-752.1 
51.7 
51.3 

-60.8 
50.3 

49.8 

-49.3 
48.8 
48.3 

-47.9 
47.5 
47.1 

-46.8 
46.5 
46.2 
46.0 

-45.7 


NoTK. — The  noinbers  in  oolamn  X  correspond  to  the  true  eqninox  of  the  date;  in  column  it',  to 
the  mean  equinox  of  January  O'.O. 


Mean  Time 

of 

Sidereal  Koon. 


n      m       a 

11  15  33.60 
11  11  37.70 
11     7  41.79 

11     3  45.88  j 
10  59  49.98 
10  55  54.08  I 

10  51  58.17 
10  48     2.26  , 
10  44     6.35 

10  40  10.45 
10  36  14.54 
10  32  18.63 

10  28  22.72 
10  24  26.82 
10  20  30.91 

10  16  35.00 
10  12  39.09 
10    8  43.19 

10    4  47.28 

10    0  51.37 

9  56  55.46 

9  52  59.56 
9  49  3.65 
9  45     7.74 

9  41  11.83 
9  37  15.93 
9  33  20.02 

9  29  24.11 
9  25  28.20 
9  21  32.30 
9  17  36.39 

9  13  40.48 


Diff.  for  1  Hoar, 

—  9».8296. 
(TaUeH.) 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

s 
c 

0^ 

!    >. 

.  1 

SKMIDIAKSTBB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOfi. 

Noon. 

Hianight. 

Noon. 

Diir.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 

Orfwnwloh. 

Diff.  for 
1  Hour. 

Noon. 

15  36.0 

15  43!3 

57     8.5 

+2.21 

57  35!3 

+8^85 

h       in 

21   13.8 

m 
8.16 

d 

25.3 

1    2 

15  50.7 

15  580 

58     2.4 

8.85 

58  29.2 

8.80 

22     5.7 

8.16 

26.3 

3 

16     5.1 

16   11.7 

58  55.1 

8.09 

59  19.4 

1.93 

22  57.6 

8.17 

27.3 

1 

'    4 

16   17.7 

16  23.0 

59  41.5 

+1.73 

60    0.9 

+  1.48 

28  50.0 

8.80 

28.3 

5 

16  27  4 

16  30.8 

60  17.1 

1.19 

60  29.5 

0.87 

6 

29.3 

6 

16  38.1 

16  34.3 

60  38.0 

+0.54 

60  42.4 

+0.80 

0  48.3 

8.85 

0.9 

7 

16  34.4 

16  33.3 

60  42.7 

-0.15 

60  38.9 

-0.47 

1  38.1 

8.38 

1.9 

8 

16  31.3 

16  28.4 

60  31.5 

0.76 

60  20.7 

1.08 

2  34.7 

8.40 

2.9 

9 

16  24.6 

16  20.2 

60    7.0 

1.85 

59  50.8 

1.43 

3  32.9 

8.45 

3.9 

10 

16   15.3 

16  10.1 

59  32.8 

-1.56 

59  13.5 

-1.65 

4  32.0 

8.46 

4.9 

.  11 

16     4.5 

15  58.9 

58  53.2 

1.71 

58  32.4 

1.74 

5  30.8 

8.48 

5.9 

12 

15  53.2 

15  47.6 

58  11.5 

1.73 

57  50.9 

1.71 

6  27.8 

8.38 

6.9 

13 

15  42.1 

15  36.7 

57  30.6 

-1.67 

57  10.9 

-1.61 

7  22.2 

8.80 

7.9 

,  14 

15  31.6 

15  26.7 

56  52.1 

1.54 

56  34.1 

1.47 

8  13.5 

8.07 

8.9 

!  15 

15  22.0 

15  17.6 

56  16.9 

1.39 

56     0.7 

1.31 

9     1.7 

1.95 

9.9 

16 

15   13.4 

15     9.5 

55  45.5 

-1.83 

55  31.2 

-1.16 

9  47.5 

1.86 

10.9 

17 

15     5.9 

15     2.5 

55  17.8 

1.08 

55     5.4 

1.00 

10  31.5 

1.80 

11.9 

18 

14  59.4 

14  56.5 

54  53.9 

0.98 

54  43.3 

0.84 

11   14.4 

1.77 

12.9 

.  19 

14  53.9 

14  51.6 

54  33.7 

-0.76 

54  25.1 

-0.67 

11  56.9 

1.77 

13.9 

20 

14  49.5 

14  47.8 

54  17.6 

0.5a 

54  11.3 

0.48 

12  39.7 

1.80 

14.9 

21 

14  46  4 

14  45.4 

54     6.2 

0.37 

54    2.5 

-0.85 

13  23.4 

1.85 

15.9 

22 

14  44.8 

14  44.6 

54     0.2 

-0.18 

53  59.6 

+0.08 

14     8.3 

1.90 

16.9 

i23 

14  44.9 

14  45.7 

54     0.7 

+0.17 

54     3.6 

0.33 

14  54.7 

1.97 

17.9 

'24 

14  47.1 

14  49.0 

54     8.6 

0.50 

54  15.7 

0.68 

15  42.6 

2.08 

18.9 

25 

14  51.5 

14  54.7 

54  24.9 

+0.87 

54  36.5 

+  1.06 

16  31.7 

8.07 

19.9 

26 

14  58.4 

15     2.9 

54  50  4 

1.86 

55     6.6 

1.45 

17  21.7 

2.09 

20.9 

27 

1.5     7.9 

15  13.6 

55  25.2 

1.64 

55  46.0 

1.83 

18  12.0 

8.10 

21.9 

28 

15  19.8 

15  26  6 

56     9.0 

+8.00 

56  34.0 

+8.15 

19    2.4 

8.10 

22.9 

29 

15  a3.9 

15  41.5 

57     0.6 

8.87 

57  28.5 

9.36 

19  52.8 

8.10 

23.9 

'  30 

15  49.3 

15  57.3 

57  57.3 

8.48 

58  26  6 

8.43 

20  43.3 

8.11 

24.9  ; 

31 

1 

16     5.2 

16  12.9 

58  55.7 

8.39 

59  23.9 

8.89 

21  34.4 

8.15 

25.9  ! 

1 

1  32 

16  20.1 

16  26.8 

59  50.5 

+8.13 

60  14.8 

+1.90 

22  26.8 

2.82 

26.9 
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V. 


GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  A  soeiwion. 

Di£for 
IMinate. 

DeoUnftUon. 

Diftfor 
IKinate. 

Soor. 

BiglitABoeiuioii. 

DUEfor 
iKinnte^ 

DeoUniitioii. 

1 

DULfn 
IMbnite. 

M( 

ONDA 

Y  1. 

WEDNESDAY  8. 

0 

h     m     9 
9  12    1.23 

a 
9.SSi25 

N.17  45  2^'.7 

7.064 

0 

h     m     • 

11     0    5.68 

8 
9.S504 

N.IO  13  44.6 

• 

11.486  ' 

1 

9  14  16.38 

Q.S590 

17  38  16.7 

7.170 

1 

11    2  20.71 

2.9506 

10    2  13.3 

1I.S57 

2 

9  16  3L54 

2.9&97 

17  31    a3 

■7.976 

2 

11    4  35.75 

9.9S07 

9  50  37.7 

n.09t<  ' 

3 

9  18  46.70 

S.9S96 
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7.844 

19 

7  49  15.93 

9.1860 

21     7  30.1 

9.031 

19 

9  34  30.08 

9.1996 

16  44  34.7 

7.949 

20 

7  51  27.16 

9.1874 

21    4  31.0 

3.030 

20 

9  36  41.63 

9.1994 

16  36  35.3 

6.039 

21 

7  53  38.42 

9.1879 

21     1  25.4 

3.147 

21 

9  38  53.17 

9.1 9S3 

16  28  30.1 

6.136 

22 

7  55  49.71 

9.1884 

20  58  13.4 

3.954 

22 

9  41     4.71 

9.1999 

16  20  19.0 

&933 

23 

7  58     1.03 

9.1880 

20  54  54.9 

3.3G3 

23 

9  43  16.24 

9.1999 

16  12    2.1 

8.330 

24 

8    0  12.38 

9.1804 

NJ20  51  29.9 

3.470 

24 

9  45  27.77 

9.1991 

N.16    3  39.4 

a.496 

xn. 
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OBEENWIGH  MEAN  TIME. 


THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 


1 

1 

Hour. 

1 

Bight  Aaoenaion. 

Diftfor 
1  Minute. 

Deoliiifttioii. 

DiiUfor 
1  Minute. 

Hour. 

Bight  Asoenfliou . 

Diff.  for 
1  Minate. 

Declination. 

Difllfbr 
1  Minute. 

1 

M< 

)NDA^ 

Z  29. 

WEDNESDAY  31. 

h     ni     9 

• 

N.l^   3'39!4 

ti 

h     m     8 

s 

0        1        u 

fj 

>    0 

9  45  07.77 

9.1091 

8.496 

0 

11  30  52.12 

9.3087 

N.  7  40  29.0 

19.«60 

1 

9  47  39.29 

9.1990 

15  55  11.0 

8.590 

1 

11  a3    4.68 

9.9008 

7  28  11.6 

19.390 

2 

9  49  50.81 

9.1990 

15  46  37.0 

8.614 

2 

11  35  17.30 

9.9109 

7  15  50.6 

19.376 

3 

9  52    2.33 

9.1919 

15  37  57.3 

8.708 

3 

11  37  2i».99 

9.3191 

7    3  26.2 

13.435 

4 

9  54  13.84 

9.1918 

15  29  12.0 

'       8.609 

4 

11  39  42.75 

9.9123 

6  50  58.4  ' 

19.493 

'    5 

9  56  25.35 

9.1918 

15  20  21.1 

'•       8.805 

5 

11  41  55.58 

3.9144 

6  38  27.2  , 

19.547 

6 

9  5S  36.86 

9.1918 

15  11  24.6 

1       8.988 

6 

11  44     8.48 

9.3157 

6  25  52.7 

19.601 

7 

10    0  48;37 

9.1917 

15    2  22.5 

9.061 

7 

11  46  21.46 

3.9170 

6  13  15.0 

19.654 

8 

10    2  59.87 

9.1917 

14  53  HJ& 

9.179 

8 

11  48  34.52 

9.3183 

6    0  34.2 

19.707 

9 

10    5  11.37 

3.1917 

14  44     1.9 

9.909 

9 

11  .50  47.65 

3.3196 

5  47  50.2 

19.758 

10 

10    7  22.87 

9.1917 

14  34  43.5 

'       9.359 

10 

11  53    0.87 

3.9911 

5  35    3.2  : 

19.807 

11 

10    9  ;34.38 

9.1916 

14  25  19.7 

!       9.449 

11 

11  55  14.18 

3.9996 

5  22  13.3  ' 

19.856 

12 

10  11  45.89 

9.1918 

14  15  50.5 

0.531 

12 

11  57  27.58 

3.3941 

5    9  20.5 

19.903 

13 

10  13  57.40 

9.1918 

14    6  16.0 

9.690 

13 

11  59  41.07 

9.9956 

4  56  24.9 

19.950 

14 

10  16    8.91 

3.1919 

13  56  36.1 

9.709 

14 

12     1  .54.65 

9.9971 

4  43  2(5.5 

19.995 

15 

10  18  20.43 

9.1991 

13  46  50.9 

■       9.797 

15 

12    4    8.32 

9.9987 

4  30  25.5  ' 

13.039 

16 

10  20  31.96 

9.1999 

13  37    0.5 

9.683 

16 

12    6  22.09 

9.9304 

4  17  21.9  ' 

13.083  , 

17 

10  22  43.49 

9.1993 

13  27    5.0 

9.969 

17 

12    8  35.97 

9.9399 

4    4  1.5.7  ' 

13.133 

18 

10  24  55.03 

9.1994 

13  17    4.3 

10.054 

18 

12  10  49.95 

9.9339 

3  51     7.1  ■ 

13.163 

19 

10  27    6.58 

9.1996 

13    6  58.5 

10.139 

19 

12  13    4.04 

9.9357 

3  37  56.1 

13.909 

20 

10  29  18.14 

9.1998 

12  56  47.6 

10.993 

20 

12  15  18.24 

9.9376 

3  24  42.8 

13.940 

.  21 

JO  31  29.71 

9.1930 

12  46  31.7 

10.307 

21 

12  17  32.55 

9.9394 

3  11  27.3 

13.970  . 

22 

10  33  41.30 

9.1039 

12  36  10.8 

lO..'^) 

22 

12  19  46.97 

9.9413 

2  58    9.7  ' 

13.311 

23 

10  35  52.90 

9.1934 

N.12  25  45.0 

10.471 

23 

12  22    1.51 

9.9433 

N.  2  44  50.0  \ 

13.345 

TU 

ESDA 

Y  30. 

THURSDAY,  NO 

>VEMBER 

1. 

0 

10  38    4.51 

9.1937 

N.12  15  14.3 

10.559 

0 

12  24  16.17  1 

9.9453 

N.  2  31  28.3 

1 
13.377 

1 

10  40  16.14 

9.1940 

12    4  38.7 

10.633 

■  -  -  — 

_-.              _            _   :u_ 

-  —      

-    - 

2 

10  42  27.79 

9.1943 

11  53  58.3 

10.713 

3 

10  44  39.46 

9.1947 

11  43  13.2 

10.799 

1 

4 

10  46  51.15 

9.1950 

1 1  3<5  23.3 

10.871 

1 

5 

10  49    2.86 

9.1954 

n  21  28.7 

10  948 

PHASES  OE  TJ 

HE  MOON. 

U 

10  51   14.60 

9.1958 

1 1   10  29.5 

11.095 

7 

10  53  26.36 

9.1969 

10  59  25.7 

11.101 

- 

- 

—  - 

—  1 

8 

10  55  38.15 

9.1967 

10  48  17.4 

11.176 

d        h 

ct.     5     2    ; 

n^                      1 

9 
10 

10  57  49.97 

11  0     1.82 

9.1973 
9.1978 

10  37     4.6 
10  25  47.3 

11.351 
ll.D'i'i 

t 

1  New  Moon. 

.    .  0 

54.2 

1 

11 

11     2  13.71 

9.1984 

10  14  25.6  > 

11.397 

■ 

3>  First  Quarter .     .    . 

.     11     17    29.0 

12 

11     4  25.63 
11    6  37..58 

9.1969 
9.1996 

10    2  59.6 
9  51  -^9.3 

11.469 
1 1.540 

( 

3  Full  Moon  . 

.     19      9 

9.0 

13 

^"XrfW                 •  tf^                ■_ 

»^  m^^ 

14 

11     8  49.58 

9.9003 

9  39  54.8 

11.610 

< 

[   Last  Quarter  .     .     . 

.    27    13    55.7        ] 

15 

11  11     1.62 
11  13  13.70 

9.3010 
9.9017 

9  28  16.1 
9  16  33.3 

11.679 
11.747 

- 

1 

16 

1 

17 

11  15  25.83 

9.90& 

9    4  46.4 

11.815 

d       h 

1 

18 

11  17  38.00 

9.9033 

8  52  55.5 

11.889 

( 

[   Perigee  .     . 

.    .  0 

ct.      6    18.9 

19 
20 

11  19  50.22 
11  22    2.49 

9.9041 
9.9049 

8  41     0.6 
8  29     1.8  1 

11.948 
19.011 

< 

[   Apogee  .    • 

•         •         • 

.    22    10.2 

1 

21 

11  24  14.81 

9.9056 

8  16  59.2 

19.074 

■ 

22 

11  26  27.19 

9.9068 

8    4  52.9 

19.137 

23 

11  28  39.63 

9.9077 

7  52  42.8 

19.199 

24 

11  30  52.12 

9.9087 

N.  7  40  29.0 

19.960 
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GRF.F.NWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

'  Name  and  DlreotioD 

Noon. 

P.L. 
of 

inh. 

P.L. 
of 

Vlh. 

P.  L. 
of 

IX»^ 



P.L. 
of 

I* 

or  Object. 

Diff. 

Diff. 

Diff. 

Diir. 

C           1        II 

n        1       II 

0          1        1* 

O         1        II 

1 

Aldebaran 

W. 

67    7    7 

3597 

68  46    6 

9579 

70  25  30 

9561 

72    5  19 

9543 

Pollux 

W. 

23  53  59 

9800 

25  28  27 

9758 

27    3  50 

9791 

28  40    2 

9087 

Sdn 

E. 

53  39  35 

9057 

52    8  28 

9939 

50  36  58 

9990 

49    5    5 

99n3 

2 

Aldebaran 

W. 

80  30  39 

9453 

82  12  58 

9435 

a3  55  43 

9417 

85  38  53 

9401 

Pollux 

W. 

36  51  39 

9544 

38  31  51 

9590 

40  12  37 

9496 

41  53  56 

9473 

Suet 

E. 

41  19  59 

9815 

39  45  50 

9798 

38  11  20 

9789 

36  36  21» 

SI787 

3 

Aldebaran 

W. 

94  20  51 

9316 

96    6  27 

9300 

97  52  26 

9986 

99  38  48 

9960 

Pollux 

W. 

50  28  10 

9371 

52  12  27 

9359 

53  57  11 

9334 

55  42  21 

8316 

Sun 

£. 

28  37  30 

9703 

27    0  54 

9695 

25  24    7 

9689 

23  47  12 

9685 

7 

Suff 

W. 

26  50  27 

9434 

28  33  13 

9499 

30  16    7 

9495 

31  59    6 

9494 

a  Aquila; 

E. 

78    9    4 

9608 

76  32  21 

9711 

74  55  56 

9795 

73  19  .50 

9749 

Fomalhaut 

E. 

111  32    0 

9317 

109  46  26 

9313 

108    0  46 

9311 

106  15    3 

9311 

8 

Sun    . 

W. 

40  .33  54 

9435 

42  16  39 

9441 

43  59  16 

9446 

45  41  45 

9453 

Vemos 

W. 

17  11  29 

9643 

18  49  25 

9694 

20  27  48 

9611 

22    6  28 

9604 

a  Aquilee 

E. 

65  25  50 

9861 

63  52  41 

9883 

62  20  13 

9997 

60  48  29 

9965 

Fomalhaut 

E. 

97  26  40 

9399 

95  41  13 

3398 

93  55  54 

3334 

92  10  44 

9348 

9 

Siiif 

W. 

54  11  31 

9496 

55  52  50 

9506 

57  33  55 

9516 

59  14  46 

9597 

Venus 

W. 

30  20  52 

9610 

31  59  34 

9615 

33  38    8 

9699 

35  16  33 

9630 

aAquilsB 

E. 

53  23  11 

3914 

51  57  19 

3979 

50  32  43 

3350 

49    9  29 

3497 

Fomalhaut 

E. 

83  27  58 

9301 

81  44  10 

9403 

80    0  40 

9416 

78  17  28 

9430 

a  Pegasi 

E. 

99  19  13 

9551 

97  39  10 

9558 

95  59  17 

9566 

94  19  35 

9575 

10 

Sun 

W. 

67  35    1 

9587 

69  14  14 

9600 

70  53    9 

9613 

72  31  46 

9696 

Venus 

W. 

43  25  32 

9681 

45    2  37 

9603 

46  39  26 

9705 

48  15  59 

9718 

Jupiter 

W. 

20  a3  12 

9379 

22  17  27 

3376 

24     1  36 

9389 

25  45  37 

93» 

Fomalhaut 

E. 

69  46  47 

9519 

68    5  50 

9530 

66  25  19 

9550 

64  45  15 

9570 

a  Pegasi 

K. 

86    4  40 

9635 

84  26  32 

9649 

82  48  44 

9666 

81   11  17 

9681 

11 

Sun 

W. 

80  40  18 

9695 

82  17    5 

9708 

83  53  34 

9799 

85  29  44 

9737 

Venus 

W. 

56  14  30 

9783 

57  49  20 

9797 

59  23  52 

9810 

60  58    7 

9894 

Jupiter 

W. 

34  22  35 

3439 

36    5  14 

9450 

37  47  37 

9469 

3^)  29  44 

9474 

Mabs 

W. 

18  15  11 

9731 

19  51  23 

9715 

21  27  43 

9713 

23    4    6 

9714 

Fomalhaut 

E. 

56  32  24 

9680 

54  55  29 

9716 

53  19  11 

9746 

51  43  32 

9776 

a  Pogasi 

E. 

73    9  50 

3775 

71  34  50 

9797 

70    0  18 

9890 

68  26  16 

S843 

12 

Sun 

W. 

93  25  56 

9807 

95    0  15 

9890 

96  34  17 

9834 

98    8     I 

9648 

Venus 

W. 

68  44  55 

9883 

70  17  23 

9906 

71  49  34 

9990 

73  21  27 

9034 

Jupiter 

W, 

47  56    5 

3534 

49  36  31 

9547 

51  16  39 

9559 

52  56  30 

9573 

All  tares 

W. 

45    2  27 

9551 

46  42  30 

9559 

48  22  22 

9566 

50    2    3 

9575 

Mars 

W. 

31     4  41 

9747 

32  40  19 

9756 

34  15  45 

9766 

35  50  58 

9776 

Fomalhaut 

E. 

43  56    9 

9964 

42  25  11 

3010 

40  55  11 

3061 

39  26  14 

3117 

a  Pegasi 

E. 

60  44    8 

9979 

59  13  29 

3010 

57  43  29 

9043 

56  14  10 

3079 

13 

Sun 

W. 

105  52  15 

9915 

107  24  15 

9998 

108  55  58 

9949 

110  27  24 

9055 

Venus 

W. 

80  56  39 

3000 

82  26  52 

3014 

83  56  48 

3096 

85  26  28 

3039 

Jupiter 

W. 

61  11  34 

9639 

62  49  45 

9643 

64  27  41 

9655 

66    5  21 

9667 

Antares 

W. 

58  17  22 

9699 

59  55  47 

9639 

61  33  58 

9649 

63  11  56 

9699 

XIV- 
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OBEBNWIOH  MEAN  TIMB. 


LUNAK  DISTANCES. 


.a  . 

•-a 


Name  and  DireetioD 
of  Object. 


1  I  Aldebaran 
>  Pollux 
Suif 


AldebaniD 

Pollux 

Sun 


3 


8 


9 


10 


n 


12 


I 


13 


Aldebaran 
Pollux 

Sun 

Sun 

a  AquilflB 

Fomalhaut 

Sun 
Venus 
a  Aquilae 
Fomnlhaut 

Sun 
Vknus 
a  Aquilae 
Fomalhaut 
aPegasi 

Sun 
Venui 
Jupiter 
Fomalhaut 
a  Pegasi 

Sun 

Venus 

Jupiter 

Mars 

Fomalhaut 

a  Pegasi 

Sun 

Venus 

Jupiter 

Aiitares 

Mars 

Fomalhaut 

a  Pegasi 

Sun 
Venus 
Jupiter 
Aiitares 


W. 
W. 
E. 

W. 
W. 

E. 

W. 
W. 

R. 

W. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 


P.L. 

Midnight. 

of 
Diff. 

73  45  33 

ssas 

30  17    0 

S055 

47  32  50 

safft 

87  22  27 

8383 

43  35  47 

94»1 

35     1   18 

9759 

101  25  33 

9B54 

57  27  57 

9300 

22  10  12 

9686 

33  42    7 

9494 

71  44    6 

9761 

104  29  19 

9311 

47  24    5 

9460 

2:3  45  18 

9600 

59  17  33 

3007 

90  25  45 

9349 

60  55  22 

9538 

36  54  47 

9630 

47  47  43 

3511 

76  34  36 

9445 

92  40    6 

9585 

74  10    5 

9640 

49  52  15 

9730 

27  29  27 

9398 

63    5  39 

9591 

79  34  11 

9698 

87    5  35 

9750 

62  32    4 

9838 

41  11  34 

9486 

24  40  27 

9718 

50    8  33 

9808 

66  52  44 

9868 

99  41  27 

9869 

74  53    3 

9947 

54  36    4 

9583 

51  41  32 

9584 

37  25  57 

9787 

37  58  25 

3178 

54  45  35 

3116 

111  58  33 

9968 

86  55  5:3 

3051 

67  42  45 

9679 

64  49  40 

9069 

P.L. 

XVk. 

of 

DIff. 

0           /        h 

75  26  12 

9507 

31  54  41 

9695 

46    0  12 

9666 

89    6  26 

9366 

45  18    9 

9430 

33  25  47 

9738 

m)  12  40 

9940 

59  13  57 

9983 

20  33  12 

9689 

35  25    8 

9495 

70    8  47 

9789 

102  43  35 

9319 

49    6  14 

9468 

25  24  13 

9599 

57  47  29 

3059 

88  40  57 

9358 

62  35  42 

9961 

38  32  49 

9640 

46  27  31 

3604 

74  52    5 

9460 

91    0  51 

9506 

75  48    6 

9654 

51  28  15 

9743 

29  13    5 

9407 

61  26  32 

9614 

77  57  28 

9716 

88  41     8 

9764 

64    5  43 

9851 

42  53    7 

9498 

26  16  43 

9793 

48  34  16 

9843 

65  19  44 

9894 

101  14  35 

9875 

76  24  22 

9961 

56  15  22 

9506 

53  20  49 

9593 

39    0  42 

9797 

36  31  50 

3946 

53  17  45 

3156 

113  29  26 

9080 

88  25    3 

3064 

69  19  53 

9689 

66  27  11 

9679 

P.L. 

XVlUh. 

of 

DUL 

_o        t      $1 

77    7  16 

9489 

33  33    2 

9596 

44  27  10 

9849 

90  50  50 

9349 

47     1     1 

9410 

31  49  58 

9795 

105    0    8 

9996 

61     0  21 

9968 

18  56  18 

9701 

37    8    7 

9497 

68  33  56 

9806 

100  57  53 

9314 

50  48  12 

9477 

27    3    9 

9601 

56  18  21 

3101 

86  56  22 

9368 

64  15  45 

9563 

40  10  38 

9660 

45    9     1 

3707 

73    9  56 

9477 

89  21  51 

9608 

77  25  48 

9667 

53    3  58 

9756 

30  56  30 

9417 

59  47  56 

9638 

76  21   10 

9735 

90  16  23 

9779 

65  39    5 

9865 

44  34  23 

9510 

27  52  52 

9730 

47    0  44 

9881 

63  47  17 

9991 

102  47  26 

9888 

77  55  24 

9973 

57  54  23 

9608 

54  59  53 

9603 

40  35  14 

9808 

35    6  35 

3391 

51  50  42 

3198 

115    0    4 

9093 

89  53  57 

3077 

70  56  47 

9701 

68    4  29 

9681 

XXli» 


n 


78  48  45 
35  12    2 

42  53  46 

92  35  38 
48  44  21 
30  13  52 

106  47  57 
62  47  8 
17  19  39 

38  51     3 

66  59  36 
99  12  14 

52  29  58 

28  42  3 
54  50  13 
85  12    2 

65  55  31 

41  48  12 

43  52  21 

71  28  10 
87  43    7 

79  3  12 
54  39  23 

32  39  40 

58  9  53 
74  45  17 

91  51  19 

67  12  9 
46  15  22 

29  28  52 
45  28  1 
62  15  25 

104  19  59 
79  2G  10 

59  33  7 
56  38  44 

42  9  32 

33  42  48 
50  24  30 

116  30  26 
91  22  35 

72  33  26 
69  41  34 


P.L. 

of 

DIff. 


9471 
9669 
9831 

9339 
9390 
9713 

9919 
9953 
9799 

9431 
9839 

9317 

9486 
9604 
3156 
9380 

9574 
9670 
3899 
9493 
9691 

9681 
9770 
9498 
9663 
9755 

9793 
9879 
9599 
9738 
9991 
9040 

9009 
9967 
9691 
9619 
9810 
3405 
3943 

3005 
3089 
9719 


19 
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XV. 


GREENWICH  MEAN  TIMK. 

• 

LUNAR  DIBTANORA. 

9 

5^ 

P.L. 

P.L. 

P.L. 

P.L. 

Xame  and  Direction  1 

Noon. 

of 

nih. 

of 

V|b. 

of 

Kb- 

****  1 
of 

13 

of  Object. 

Diff. 

Diff. 

Diff. 

Dfflr. 

Mars 

W. 

43  43  35 

9830 

O          1         tl 

45  17  24 

9641 

Oil! 

46  50  59 

9668 

48  24  19 

9663 

a  Pegasi 

E. 

48  50  12 

3991 

47  34  50 

3343 

46  11  28 

3309 

44  49  10 

3400 

a  Arietih 

E. 

89  48  26 

9709 

88  11  58 

9^1 

86  35  46 

9733 

84  59  50 

9746 

14 

Suw 

W. 

118    0  32 

3018 

1 19  30  23 

3030 

120  59  58 

3043 

122  29  18 

90M 

Venus 

W. 

92  50  58 

3101 

94  19    7 

3113 

95  47     1 

3194 

97  14  41 

3136 

Jupiter 

W. 

74    9  50 

9793 

75  45  59 

9734 

77  21  54 

9744 

78  57  35 

9755 

Aiitares 

W. 

71  18  25 

9701 

72  55    3 

9711 

74  31  28 

9791 

76    7  40 

9731 

Mars 

W. 

56    7  27 

9918 

57  39  23 

9998 

59  11    6 

9939 

60  42  35 

9960  , 

a  Ai'ietis 

E. 

77    4  19 

9809 

75  30    3 

9899 

73  56    4. 

9635 

72  22  22 

9648 

Aldebaran 

E. 

108  20  11 

9659 

106  42  27 

9663 

105    4  58 

9675 

103  27  44 

9686 

15 

Jupiter 

W. 

86  52  35 

9805 

88  26  56 

9815 

90     1     4 

9895 

91  35     0 

9834 

Antares 

W. 

84    5  28 

9778 

85  40  25 

9788 

87  15    9 

9797 

88  49  41 

9806 

Mars 

W. 

68  16  45 

3001 

69  46  57 

3010 

71  16  57 

3090 

72  46  45 

3099 

aAqtiils 

W. 

44  41  34 

4155 

45  50  43 

4088 

47    0  56 

4099 

48  12     7 

307S 

a  Arietis 

E. 

64  38  14 

9919 

63    6  19 

9933 

61  34  42 

9948 

60    3  24 

9964  , 

Aldebarnn 

E. 

95  24  56 

9734 

93  49     1 

9744 

92  13  19 

9753 

90  37  50 

9f783  , 

1 

16 

Jupiter 

W. 

99  21  41 

9880 

100  54  26 

9887 

102  27     1 

9696 

103  59  25 

WB 

Aiitnres 

W. 

96  39  24 

9851 

98  12  46 

9859 

99  45  57 

9868 

101  18  57 

9878  , 

Mars 

W. 

80  12  53 

3075 

81  41  33 

3063 

83  10    3 

3009 

84  38  22 

3101  1 

a  Aqiiilse 

W. 

54  19  44 

8781 

55  35    6 

3753 

56  50  57 

3797 

58    7  15 

3106 

•  aAfietis 

E. 

52  32    2 

3061 

51     2  52 

3070 

49  34    6 

3000 

48    5  44 

3111 : 

Aldebiiran 

£. 

.82  43  21 

9606 

81     9     1 

9615 

79  34  52 

98U 

78    0  54 

0831 

17 

Mars 

W. 

91  57  22 

3149 

93  24  41 

3150 

94  51  50 

3156 

96  18  50 

3106; 

a  Aquilfe 

W. 

64  33  52 

3696 

65  51  58 

3615 

eSf  10  16 

3606 

68  28  44 

3906 

a  Arietis 

E. 

40  51    2 

3944 

39  25  45 

3976 

38    1    6 

3313 

3637    9 

3398 

Aldebaran 

E. 

70  13  39 

9670 

68  40  42 

9878 

67    7  55 

9885 

65  35  17 

9603 

18 

a  Aquilte 

W. 

75    2  47 

3676 

76  21  48 

3574 

77  40  51 

3673 

78  59  55 

3573 

Fomalhaut 

W. 

40    6  35 

3483 

41  27  18 

3456 

42  48  31 

3434 

44  10    9 

3414! 

Aldebaran 

E. 

57  54  25 

9987 

56  22  41 

9934 

54  51    5 

9941 

53  19  38 

99(7 

Pollux 

£. 

102    3     1 

9968 

100  31  56 

9965 

99    0  59 

mti 

97  30  10 

99n 

19 

a  Aquilte 

W. 

85  35    1 

3563 

86  53  54 

3687 

88  12  42 

3889 

89  31  25 

3586 

Fomalhaut 

W. 

51     3  13 

3345 

52  26  33 

3335 

53  50    4 

3387 

55  13  44 

390 

a  Pegasi 

W. 

38  33  49 

4069 

39  44    8 

4090 

40  55  28 

3964 

42    7  43 

3914 

Aldebaran 

E. 

45  44  23 

9978 

44  13  43 

9985 

42  43  11 

9990 

41  12  46 

9987, 

Pollux 

E. 

89  57  59 

3007 

88  27  55 

3013 

86  57  58 

3018 

65  28    8 

3084 

20 

Fomalhaut 

W. 

62  13  42 

3999 

63  37  55 

3996 

65    2  11 

3884 

66  26  29 

3983 

1 

a  Pegasi 

W. 

48  20    6 

3731 

49  36  20 

3705 

50  53    2 

3661 

52  10    9 

3660 

Aldebaran 

E. 

33  42  30 

3694 

32  12  47 

3030 

30  43  11 

3036 

29  13  42 

3oa 

Pollux 

E. 

78    0  42 

3059 

76  31  33 

3066 

75    2  30 

3061 

73  33  33 

3066 

21 

Fomalhaut 

W. 

73  28  22 

3989 

74  52  46 

3989 

7(i  17  10 

3968 

77  41  34 

3890 

a  Pegasi 

W. 

58  40  50 

3579 

59  59  47 

oseo 

61  18  58 

62  38  21 

3545 

Pollux 

E. 

66  10  18 

300O 

64  41  m 

3094 

63  13  39 

3088 

61  45  28 

3103 

Saturn 

E. 

92  34  45 

3077 

91    6    7 

3081 

89  37  34 

3064 

88    9    5 

3067 

• 

Regulus 

E. 

101  54  35 

3054 

100  25  29 

3056 

98  56  28 

3061 

97  27  31 

3064 

XVL 
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OREF.NW10H  MEAN  TIME. 

LUNAB  DlirrANCSS. 

• 

P.L. 

P.L. 

P.L. 

1 

P.L. 

-•1 

13 

Name  and  Direotion 
of  Object. 

Midnight. 

of 
DIff. 

xvi». 

of 

Difl: 

XV1IP>. 

of 
Dlff. 

XXih. 

of 
Dlit 

Mars 

W. 

49  57  25 

9674 

O          /       // 

51  30  17 

9886 

0         1       /' 

53    2  54 

9897 

O          1        11 

54  35  17 

9997 

a  Pegnsi 

E. 

43  28    1 

9SM 

42    8    6 

3598 

40  49  2J) 

3676 

39  32  16 

3783 

n  Arietifl 

E. 

83  24  11 

9758 

81  48  48 

9771 

80  13  42 

S783 

78  38  52 

9790 

14 

San 

W. 

123  58  24 

9066 

125  27  15 

3078 

126  55  51 

3090 

128  24  13 

3109 

VSNVS 

W. 

98  42    7 

3148 

100    9  19 

3158 

101  36  18 

3169 

103    3    4 

3181 

Jdpitsr 

W. 

80  33    2 

S765 

82    8  16 

S775 

83  43  Hi 

9786 

85  18    2 

9700 

, 

Aiitnres. 

W. 

77  43  39 

9741 

79  19  25 

9750 

80  54  58 

9780 

82  30  19 

9700 

Mars 

W. 

62  13  51 

9900 

63  44  54 

9970 

65  15  44 

9981 

m  46  21 

9991 

1 
1 

a  Arietis 

E. 

70  48  57 

9809 

69  15  50 

9876 

H7  43    0 

9890 

66  10  28 

9904 

Aldebaran 

E. 

101  50  44 

9695 

JOO  13  57 

9704 

98  37  23 

9715 

97     1     3 

9796 

15 

JUPITSR 

W. 

93    8  44 

9843 

94  42  16 

9859 

96  15  36 

9809 

97  48  44 

9870 

1 

Antares 

W. 

90  24     1 

9815 

91  58    9 

9894 

93  32    6 

9833 

95    5  51 

9849 

Mars 

W. 

74  16  22 

3039 

75  45  47 

3048 

77  15    0 

3057 

78  44    2 

3066 

a  Aqiiilie 

W. 

49  24  11 

3997 

50  37    3 

3884 

51  50  39 

3846 

53    4  54 

3819 

a  Arietis 

E. 

58  32  26 

9980 

57     1  48 

9997 

55  31  31 

3014 

54     1  35 

3039 

Aldelmnin 

E. 

89    2  33 

9779 

87  27  28 

9780 

85  52  34 

9780 

84  17  52 

9798 

16 

Jupiter 

W. 

105  31  38 

9913 

107    3  40 

9991 

108  35  32 

9999 

110    7  14 

9937 

1 

Antarea 

W. 

102  51  46 

9886 

104  24  24 

9894 

105  56  51 

9909 

107  29    7 

9910 

Mars 

W. 

86    6  30 

3110 

87  34  28 

3118 

89    2  16 

3190 

90  29  54 

3134 

1 
1 

a  AquibB 

W. 

59  23  57 

9685 

60  41     0 

3668 

61  58  21 

3659 

63  15  59 

3638 

a  Arietia 

E. 

46  37  48 

3134 

45  10  20 

BUS 

43  43  22 

3185 

42  16  55 

3914 

1 
1 

Aldebaran 

E. 

76  27    7 

9839 

74  53  30 

9847 

73  20    3 

9855 

71  46  46 

9809 

!l7 

Mars 

W. 

97  45  40 

3173 

99  12  21 

3181 

100  38  53 

3188 

102    5  16 

3195 

a  A<|uilae 
a  Arietia 

W. 

69  47  20 

3B01 

71     6    4 

3586 

72  24  54 

3961 

73  43  49 

3578 

E. 

35  13  58 

3396 

33  51  37 

3446 

32  30  11 

3496 

31     9  45 

3650 

■ 

Aidebflraii 

B. 

64    2  49 

9800 

62  30  30 

9907 

60  58  20 

9913 

59  26  18 

9990 

1  18 

aAquilae 

W. 

80  18  59 

3574 

81  38    2 

3676 

82  57    4 

3576 

84  16    4 

3679 

Fomalhaut 

W. 

45  32  10 

3900 

46  54  31 

3300 

48  17  10 

3380 

49  40    5 

3356 

1 

Aldebaran 

E. 

51  48  19 

9954 

50  17    8 

9900 

48  46    5 

9960 

47  15  10 

9973 

Pollux 

E. 

95  59  29 

9983 

94  28  55 

9980 

92  58  29 

9996 

91  28  10 

3001 

19 

a  Aqiiilas 

W. 

90  50    2 

3604 

92    8  32 

3610 

93  26  55 

3017 

94  45  11 

3094 

Fomalhaut 

W. 

56  37  32 

3314 

58    1  27 

3310 

59  25  27 

3300 

60  49  32 

3301 

aPesasi 
AldeiMnD 

W. 

43  20  49 

3080 

44  34  40 

30» 

45  49  12 

3799 

47    4  22 

3760 

E. 

39  42  29 

9009 

ti8  12  19 

3008 

36  42  16 

3014 

35  12  20 

3018 

Pollux 

E. 

83  58  25 

3030 

82  28  49 

3035 

80  59  20 

3041 

79  29  58 

3046 

20 

Fomalbnut 

W. 

67  50  49 

3991 

69  15  11 

3990 

70  39  34 

3900 

72    3  58 

3088 

aPegasi 

W. 

53  27  39 

3040 

54  45  30 

3089 

56    3  40 

3007 

57  22    7 

3509 

Aldebaran 

E. 

27  44  20 

3040 

26  15    4 

3051 

24  45  54 

3050 

23  16  51 

3001 

Pollux 

£. 

72    4  42 

9071 

70  35  57 

3070 

69    7  18 

3661 

67  38  45 

3000 

21 

Fomalhaut 

W. 

79    5  57 

3990 

80  30  20 

3991 

81  54  42 

3999 

83  19    3 

3099 

aPegaai 
Pollux 

w. 

63  57  55 

3530 

65  17  39 

3998 

66  37  32 

3S90 

67  57  34 

3613 

E. 

60  17  22 

3107 

58  49  21 

3110 

57  21  24 

3114 

55  53  32 

3110 

Satvrit 

£. 

86  40  39 

3000 

85  12  17 

3099 

83  43  58 

9000 

82  15  42 

3000 

Reguloa 

E. 

95  58  37 

3007 

94  29  47 

3060 

93    1    0 

3079 

91  32  16 

3074 

180 
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XVII. 


OREENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

5j 

P.L. 

P.L. 

P.L. 

P.L. 

^t 

KMoe»nd  Direction 

Noon. 

of 

II1>»- 

of 

Vlh. 

of 

OP 

of 

22 

of  Ol^eot. 

Fomalhaut 

\V. 

Diff. 

DiflT. 

Diff. 

i>iir. 

O             tit 

84  43  24 

3993 

O           t         II 

86    7  44 

3994 

O           1       ±1 

87  32    2 

3996 

O         1        n 

88  56  19 

8886 

a  Pep^asi 
a  Arietis 

W. 

69  17  44 

3506 

70  38    1 

3501 

71  58  24 

8485 

73  18  54 

8480 

w. 

26  V2  38 

3994 

27  25  33 

3844 

28  39  50 

3775 

29  55  18 

8716 

Pollux 

E. 

54  25  45 

31S3 

52  58    3 

3196 

51  30  25 

3199 

50    2  51 

3133 

Saturn 

E. 

80  47  28 

3099 

79  19  17 

3101 

77  51    8 

3109 

76  23    1 

3103 

Re<;iilu8 

E. 

90    3  :^ 

3076 

88  34  56 

3078 

87    6  19 

8079 

85  37  44 

8061 

23 

Fomalhaut 

W. 

95  57  27 

3301 

97  21  37 

3301 

98  45  47 

8808 

100    9  56 

3804 

a  Pep^asi 
a  Arietis 

W. 

60    2  40 

3469 

81  23  39 

3466 

82  44  41 

8463 

84    5  47 

3408 

W. 

36  25  54 

3514 

37  46    3 

3465 

39    6  44 

3460 

40  27  53 

8436 

Pollux 

E. 

42  46    7 

3151 

41  18  59 

3156 

39  51  56 

8156 

38  24  57 

S163 

SATUlUf 

E. 

69    2  39 

3105 

67  34  35 

3104 

66    630 

8104 

64  38  25 

8103 

Regulus 

E. 

78  15    6 

3089 

76  46  35 

3089 

75  18    3 

8089 

73  49  31 

8081 

24 

a  Arietis 

W. 

47  19  40 

3349 

48  43    3 

3397 

50    6  43 

8313 

51  30  40 

8996 

Pollux 

E. 

31  11  33 

3193 

29  45  15 

3908 

28  19    8 

8818 

26  53  13 

8894 

Satomi 

E. 

57  17  29 

3091 

55  49    9 

3068 

54  20  45 

8064 

52  52  16 

8080 

Regulus 

E. 

66  26  23 

3070 

64  57  37 

3067 

63  28  47 

8064 

61  59  53 

8089 

Sim 

E. 

129  34  31 

3477 

128  13  41 

3479 

126  52  46 

8468 

125  31  46 

M63 

25 

a  Arietis 

W. 

58  34  25 

3933 

59  59  55 

3991 

61  25  39 

8908 

62  51  38 

8196 

Aldebaraii 

W. 

25  43    6 

3040 

27  12  29 

3033 

28  42    1 

8096 

30  11  42 

8018 

Saturu 

E. 

45  28  30 

8066 

43  59  25 

3048 

42  30  12 

8048 

41     0  51 

8035 

Regulus 

E. 

54  34    2 

53    4  33 

3089 

51  34  56 

8088 

50    5  11 

8015 

Sun 

£. 

118  45  11 

3431 

117  23  30 

8493 

116    1  40 

8415 

114  39  41 

8406 

26 

a  Arietis 

W. 

70    5  13 

3136 

71  32  40 

3J99 

73    0  23 

8109 

74  28  22 

3096 

Aldebnran 

W. 

37  42  44 

9973 

39  13  31 

9968 

40  44  31 

8958 

42  15  44 

9949 

Saturn 

E. 

33  31  44 

9999 

32     1  22 

9983 

30  30  48 

8973 

29    0    2 

8064 

Regulus 

E. 

42  34    7 

9975 

41    3  23 

9066 

39  32  28 

8957 

38     1  21 

8946 

Sun 

E. 

107  47  20 

3360 

106  24  18 

3350 

105    1    4 

3338 

103  37  37 

3396 

27 

a  Arietis 

W. 

81  52  15 

3030 

83  21  51 

3015 

84  51  45 

3001 

86  21  57 

9987 

Aldebaran 

W. 

49  55  23 

9881 

51  28    6 

9869 

53     1     5 

8855 

54  34  22 

9841 

Regulus 

E. 

30  22  28 

9809 

28  49  59 

9881 

27  17  16 

9869 

25  44  18 

8856 

Sun 

E. 

96  36  47 

3969 

95  11  51 

3947 

93  46  38 

3939 

92  21     7 

3918 

28 

Aldebaran 

W. 

62  25  28 

9766 

64    0  41 

9750 

(>5  36  15 

9734 

67  12  10 

9716 

Pollux 

W. 

19  22  49 

3048 

20  52    2 

9903 

22  22  23 

9946 

23  53  44 

9904 

Sun 

E. 

85    8  58 

3137 

83  41  33 

3119 

82  13  47 

3101 

80  45  39 

3064 

29 

Aldebaran 

W. 

75  17  31 

2699 

76  55  46 

9611 

78  34  26 

9593 

80  13  31 

9574 

Pollux 

W. 

31  42  29 

9739 

33  18  17 

9719 

34  54  41 

9685 

36  31  41 

8059 

Sun 

E. 

73  19  27 

9990 

71  49    2 

9971 

70  18  13 

9968 

68  47    0 

8939 

30 

Aldeboi-an 

W. 

88  35  26 

9480 

90  17    8 

9460 

91  59  17 

0441 

93  41  53 

Ha 

Pollux 

W. 

44  45    5 

9540 

46  25  22 

9517 

48    6  11 

9195 

49  47  31 

8473 

Sun 

E. 

61     4  35 

• 

9839 

59  30  49 

9819 

57  56  37 

9799 

56  21  59 

9773 

31 

Pollux 

W. 

58  21  47 

8368 

60    6    7 

9348 

61  50  56 

9399 

63  36  13 

8310 

Regulus 

W. 

22  17  19 

9349 

24    2    7 

9396 

25  47  26 

9307 

27  33  16 

8981 

Sun 

E. 

48  22  23 

9678 

46  45  11 

9668 

45    7  35 

8640 

43  29  35 

80B 

xvm 


OCTOBER,    1888. 


181 


1 
1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

5j 

P.L. 

1 

P.L. 

P.L. 

• 

P.L. 

oca 

Knmeand  Direoilon    1 

Midnight. 

of 

XVh. 

of 

XVllIh. 

of 

XXPi 

of 

I* 

22 

of  Object. 

Biff. 

DIff. 
3998 

93    9    4 

DJff. 
3300 

1)1  ff. 

Fomathaut 

W. 

90  20  35 

3997 

0          /       // 

91  44  50 

O           1        It 

94  33  16 

3300 

I 

aPegasi 

W. 

74  31)  29 

3486 

76    0    9 

3480 

77  20  55 

3477 

78  41  45 

3479 

1 

a  Arietis 

w. 

31  11  48 

3065 

32  29  12 

3691 

33  47  24 

3580 

35    6  20 

3545 

Pollux 

E. 

48  35  22 

3137 

47    7  57 

3140 

45  40  3<i 

3143 

44  13  19 

3148 

Saturn 

E. 

74  54  55 

3104 

73  26  50 

3105 

71  58  46 

3105 

70  30  42 

3105 

RegiiltiB 

E. 

84    9  11 

3089 

82  40  39 

3089 

81  12    8 

3089 

79  43  37 

3089 

23 

Fomalfaaut 

W. 

JOl  34    3 

330S 

102  58    9 

3306 

104  22  14 

3306 

105  46  18 

3307 

a  Pogasi 

W. 

85  26  57 

3456 

86  48  10 

3454 

88    9  26 

3451 

89  30  45 

3447 

a  Arietia 

W. 

41  49  29 

3415 

43  11  29 

3394 

44  33  52 

3376 

45  56  36 

3358 

Pollux 

E. 

36  58    4 

3168 

35  31   17 

3173 

34    4  35 

3178 

32  38    0 

3185 

1 

HATirUN 

E. 

63  10  19 

3101 

61  42  11 

3099 

60  14    0 

3096 

58  45  46 

3094 

Regnlus 

E. 

72  20  58 

3079 

70  52  23 

3078 

m  23  46 

3075 

67  55    6 

3073 

24 

a  Arietis 

W. 

52  54  54 

3984 

54  19  24 

3971 

55  44    9 

3959 

57    9    9 

3945 

Pollux 

E. 

25  27  32 

3940 

24    2  10 

3959 

22  37  10 

3981 

21  12  36 

3309 

Saturn 

E. 

51  23  42 

3076 

49  55    3 

3071 

48  26  18 

3066 

46  57  27 

3061 

Regulus 

E. 

60  30  54 

3056 

59     1  50 

3051 

57  32  40 

3046. 

56    3  24 

3041 

Sun 

E. 

124  10  40 

3457 

122  49  28 

3453 

121  28  10 

3445 

120    6  44 

3438 

25 

a  Arietta 

W. 

64  17  52 

3164 

65  44  20 

3179 

67  11     3 

3J59 

68  38     1 

3148 

Aldebaran 

W. 

31  41  a3 

3009 

33  11  34 

3001 

34  41  46 

9999 

36  12    9 

9989 

Satcrr 

E. 

39  31  22 

3007 

38     1  43 

3019 

36  31  54 

3011 

35     1  55 

9001 

ReguluB 

E. 

48  35  17 

3008 

47    5  14 

3001 

45  35    2 

9993 

44    4  40 

9984 

Sdn 

E. 

113  17  34 

3400 

111  55  17 

3390 

110  32  49 

3380 

109  10  10 

3371 

26 

a  Arietia 

W. 

75  56  36 

3083 

77  25    6 

9069 

78  53  53 

3056 

80  22  56 

3043 

AldebaraD 

W. 

43  47  10 

2931 

45  18  50 

9919 

46  50  45 

9906 

48  22  56 

9894 

Saturn 

E. 

27  29    4 

9953 

25  57  52 

9949 

24  26  26 

9931 

22  54  46 

9990 

Regulua 

E. 

36  30     1 

9936 

34  58  28 

9996 

33  26  42 

9915 

31  54  42 

9904 

Sun 

E. 

102  13  56 

3314 

100  50     1 

3309 

99  25  52 

3988 

98     1  27 

3976 

27 

o  Arietia 

W. 

87  52  26 

9973 

89  23  13 

9958 

90  54  19 

9943 

92  25  43 

8997 

Aldebaran 

W. 

56    7  57 

9896 

57  41  51 

9811 

59  16    4 

9797 

60  50  36 

9789 

Regulua 

E. 

24  11     5 

S846 

22  37  37 

9835 

21     3  54 

9894 

19  29  57 

9814 

1 

Sun 

E. 

90  55  19 

3903 

89  29  13 

3187 

88    2  48 

3170 

86  36    3 

3153 

28 

Aldebaran 

W. 

68  48  28 

9699 

70  25    9 

9689 

72    2  13 

9665 

73  39  40 

9647 

Pollux 

W. 

25  25  58 

9866 

26  59     1 

9831 

28  32  49 

9798 

30    7  19 

9768 

Sun 

E. 

79  17  10 

3066 

77  48  19 

3047 

76  19    5 

3099 

74  49  28 

3009 

29 

Aldebaran 

W. 

81  53    2 

9555 

83  32  59 

9536 

85  13  22 

8517 

86  54  11 

9499 

1 

Pollux 

w. 

38    9  16 

9635 

39  47  24 

9610 

41  26    5 

9586 

43    5  19 

9563 

1 

Sun 

E. 

67  15  22 

9919 

65  43  19 

9899 

64  10  50 

9879 

62  37  55 

9858 

30 

Aldebaran 

W. 

95  24  56 

9403 

97    8  26 

S384 

98  52  23 

9365 

100  36  48 

9346 

Pollux 

W. 

51  2^)  22 

9451 

53  11  44 

9430 

54  54  36 

9410 

56  37  57 

9389 

Sun 

E. 

54  46  56 

9753 

53  11  26 

9734 

51  35  31 

9714 

49  59  10 

9695 

31 

Pollux 

W. 

65  21  58 

9991 

67    8  11 

9979 

68  54  51 

!ei54 

70  41  58 

9937 

Regulua 

W. 

29  19  36 

9967 

31     6  24 

2948 

32  53  40 

9930 

34  41  23 

9919 

( 

Sun 

E. 

41  51  11 

9606 

40  12  24 

9590 

38  33  15 

9574 

36  53  44 

9558 
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AT  GREENWICH  APPAAENT  NOON. 


1 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sal. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


I 


o 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN»S 


▲ppuent 
Right  Aioention. 


h     m       • 

14  28  25.46 
14  32  21.66 
14  36  18.68 

14  40  16.52 
14  44  15.20 
14  48  14.71 

14  52  15.05 

14  56  16.22 

15  0  18.23 

15  4  21.06 
15  8  24.73 
15  12  29.24 

15  16  34.58 
15  20  40.75 
15  24  47.75 

15  28  55.57 
15  33  4.23 
15  37  13.72 

15  41  24.03 
15  45  35.16 
15  49  47.11 

15  53  59.87 

15  58  13.42 

16  2  27.76 

16  6  42.89 
16  10  58.78 
16  15  15.42 

16  19  32.79 
16  23  50.87 
16  28  9.63 

16  32  29.06 


DUtfor 
IHoor. 


9.824 
9.859 
9.893 

9.928 
9.962 
9.997 

0.031 
0.066 
0.100 

0.135 
0.170 
0.206 

0.240 
0.275 
0.309 

0.344 
0.378 
0.413 

0.447 
0.481 
0.515 

0.548 
0.581 
0.614 

0.647 
0.678 
0.708 

0.738 
0.767 
0.795 


10.822 


▲pparent 
Deolinatlon. 


u 


S.  14  39  59.9 

14  58  58.0 

15  17  41.4 

15  36     9.8 

15  54  22.7 

16  12  19.7 

16  30    0.4 

16  47  24.4 

17  4  31.2 

17  21  20.5 
17  37  51.8 

17  54    4.6 

18  9  58.6 
18  25  33.5 
18  40  48.9 

18  55  44.3 

19  10  19.3 
19  24  33.6 

19  38  27.0 

19  51  59.1 

20  5     9.4 

20  17  57.5 
20  30  23.2 
20  42  26.2 


20 
21 
21 


54     6.2 

5  22.8 

16  15.6 


21  26  44.3 
21  36  48.6 
21  46  28.3 

S.21  55  43.0 


Dlff.  for 
1  Honr. 


-47.71 
47.12 
46.50 

-45.86 
45.21 
44.54 

-43.84 
43.14 
42.42 

-41.68 
40.92 
40.14 

-39.35 
38.54 
37.72 

-36.88 
36.03 
35.16 

-34.28 
33.38 
32.46 

-31.53 
30.59 
29.64 

-28.67 
27.69 
26.70 

-25.69 
24.67 
23.63 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
PaaBing 

pferidiaa 


6  9.98 

6  10.22 

6  10.46 

6  10.70 

6  10.94 

6  11.18 

6  11.42 

6  11.66 

6  11.90 

6  12.13 

6  12.36 

6  12.58 

6  12.80 

6  13.02 

6  13.24 

6  13.45 

6  13.66 

6  13.86 

6  14.06 

6  14.25 

6  14.44 

6  14.62 

6  14.80 

6  14.97 

6  15.14 

6  15.30 

6  15.46 

6  15.62 

6  15.78 

6  15.93 


-22.581  16   16.08 


67.02 
67.14 
67.26 

67.38 
67.49 
67.61 

67.73 
67.85 
67.97 

68.09 
68.21 
68.33 

68.45 
68.57 
68.69 

68.81 
68.93 
69.04 

69.15 
69.26 
69.37 

69.48 
69.59 
69  70 

69.80 
69.90 
69.99 

70.09 
70.18 
70.27 

70,36 


BqnatloBAf 

Time* 

to  be 
Snbtraeted 

from 
▲pparont 

Time. 


16  20.43 
16  20.78 
16  20.31 

16  19.02 
16  16.91 
16  13.97 

16  10.20 
16  5.59 
16  0.15 

15  53.89 
15  46.79 
15  38.86 

15  30.10 
15  20.51 
15  10.10 

14  58.86 
14  46.79 
14  33.89 

14  20.17 
14  5.64 
13  50.29 

13  34.14 
13  17.18 
12  59.43 

12  40.91 
12  21.63 
12  1.60 

11  40.85 
11  19.39 
10  57.25 

10  34.44 


DIflLfor 
iHov. 


0.03i 
0.003 
0.037 

0.079 
0.106 
0.141 

0.175 
0.910 
0.944 

0.979 
0.314 
0.349 

0.383 
0.418 
0.459 

0.487 
0.591 
0.556 

0.500 
0.624 
0.668 

0.091 
0.724  ' 

0.757  ! 

0.7»9 
0.820 
0.850 


0.880 
0.909 
0.937 

0.964 


KoTB.— The  mean  time  of  oemidiameter  pamlng  may  be  foand  by  aubtraotlng  0M9  from  the  aidereal  time. 

The  aign  —  prefixed  to  the  hourly  oha&ge  of  deolination  indioatea  that  aoath  deolinatioiia  are  iwinwiiiig 
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AT  GREENWICH  MEAN  NOON. 


C 


I- 


Thur.  I  I 
Frid.  ,    2 

Sat.     I    3 

SUN,  4 
Mon.  5 
Tues.      6 

Wed.  7 
Thur.  8 
Frid.       9 

Sat.       10 

SUN,:  11 

Mod.     12 

Tues.  13 
Wed.  14 
Thur. '  15 

Frid.  I  16 
Sat.  17 
SUN. '  18 

Mon.  19 
Tues.  20 
Wed.    21 


Thur. 

Frid. 

Sat. 


22 
23 
24 


SUN.  25 
Mod.  26 
Tues.    27 

Wed.  '  28 
Thur.  i  29 
Frid.     30 

Sat.       31 


THE  SUN'S 


Bight  AioeiMloii. 


h     m       B 

4  28  28.13 
4  32  24.34 
4  36  21.37 

4  40  19.22 
4  44  17.90 
4  48  17.41 

4  52  17.75 

4  56  18.92 

5  0  20.92 

5  4  23.74 
5  8  27.40 
5  12  31.89 

5  16  37.22 
5  20  43.37 
5  24  50.35 

5  28  58.15 
5  33  6.78 
5  37  16.24 

5  41  26.52 
5  45  37.62 
5  49  49.53 

5  54    2.25 

5  58  15.76 

6  2  30.06 

6  6  45.14 
6  IJ  0.98 
6  15  17.57 

6  19  34.88 
6  23  52.90 
6  28  11.60 


16  32  30.97 


DUr.  for 
1  Hoar. 


9.825 
0.859 
9.893 

9.928 
9.962 
9.997 

0.031 
0.066 
0.100 

0.135 
0.170 
0.205 

0.239 
0.274 
0.306 

0.343 
0.377 
0.412 

0.446 
0.480 
0.514 

0.547 
0.580 
0.613 

0.645 
0.676 
0.706 

0.736 
0.765 
0.793 


10.820 


AppM«Dt 

Deoltnation. 


// 


S.  14  40  12.9 

14  59  10.8 

15  17  54.1 

15  36  22.3 

15  54  35.0 

16  12  31.8 

16  30  12.3 

16  47  36.0 

17  4  42.6 

17  21  31.6 
17  38    2.6 

17  54  15.1 

18  10  8.8 
18  25  43.4 
18  40  58.4 

18  55  53.5 

19  10  28.2 
19  24  42.2 

19  38  35.2 

19  52    6.9 

20  5  16.8 

20  18  4.6 
20  30  30.0 
20  42  32.7 

20  54  12.3 

21  5  28.5 
21   16  20.9 

21  26  49.3 
21  36  53.3 
21  46  32.6 

S.  21  55  47.0 


Dlit  for 
1  Hoar. 


-47.71 
47.il 
46.49 

-45.85 
45.20 
44.53 

-43.83 
43.13 
42.41 

-41.67 
40.91 
40.13 

-39.34 
38.53 
37.71 

-36.87 
36.02 
35.15 

-34.27 
33.37 
32.45 

-31.52 
30.58 
29.63 

-28.66 
27.68 
26.69 

-25.68 
24.66 
23.62 

-22.57 


Bqaotion  of 

Timo, 

to  bo 

Added  to 

Mean  Time. 


m       s 

6  20.44 

6  20.78 

6  20.30 

6  19.00 

6  16.88 

6  13.93 

6  10.14 

6  5.53 

6  0.09 

5  53.82 

5  46.71 

5  38.77 

5  30.00 

5  20.41 

5  9.99 

4  58.74 

4  46.66 

4  33.76 

4  20.03 

4  5.49 

3  50.14 

3  33.98 

3  17.02 

2  59.27 

2  40.75 

2  21.47 

2  1.44 

1  40.69 

1  19.23 

0  57.08 


10  34.27 


DiiL  for 
1  Hour. 


• 
0.031 

0.003 

0.037 

0.072 
0.106 
0.141 

0.175 
0.210 
0.244 

0.279 
0.314 
0.349 

0.:)83 
0.418 
0.452 

0.487 
0.521 
0.556 

0.590 
0.624 
0.658 

0.691 
0.724 
0.757 

0.789 
0.820 
0.850 

0.880 
0.909 
0.9.17 

0.964 


V<yim.~The  ■eBidiameter  for  mean  noon  may  be  oaanmed  the  eame  oe  that  tor  apparent  noon. 

'fhe  sign  —  pteflzed  io  the  hourly  ohauKe  of  declination  Indioatee  that  eovth  deoUnationa 
■feinflreailng. 


Sidereal 

Time, 

or 

Kigbl  Asoeunion 

of 

Mean  8nn. 


li      m       • 

4  44  48.56 
4  48  45.12 
4  52  41.67 

4  56  38.23 

5  0  34.78 
5  4  31.34 

5  8  27.89 
5  12  24.45 
5  16  21.00 


5  20 
5  24 
5  28 


17.56 
14.11 
10.67 


5  32  7.22 
5  36  3.78 
5  40  0.33 

5  43  56.89 
5  47  53.44 
5  51  50.00 

5  55  46.55 

5  59  43.11  ' 

6  3  39.66 

6  7  36.22 
6  11  32.78 
6  15  29.34 

6  19  25.89 
6  23  22.45 
6  27  19.01 

6  31  15.57 
6  35  12.12 
6  39  8.68 


16  43     5.24 


Dlff.  for  1  hoar, 

+  9*.8565. 
(Table  UL) 
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III. 


AT  GREENWICH  MEAN  NOON. 


a 

o 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


U3 


e 


806 
307 
308 

809 
810 
811 

312 
313 
314 

315 
316 
317 

318 
319 
320 

821 
822 
323 

324 
325 
326 

327 
328 
329 

330 
831 
832 

338 
334 
335 

336 


THE  SUN'S 


TRUE  LONGITUDE. 


219  31  31.1 

220  31  40.8 

221  31  51.4 

222  32  4.4 

223  32  19.2 

224  32  35.7 

225  32  53.8 

226  33  13.4 

227  33  34.6 

228  38  57.2 

229  34  21.1 

230  34  46.3 

231  35  12.9 

232  35  40.9 

233  36  10.3 

234  36  41.0 

235  37  13.1 

236  37  46.7 

237  88  21.7 

238  38  58.2 

239  39  36.2 

240  40  15.8 

241  40  57.0 

242  41  39.8 

243  42  24.2 

244  43  10.2 

245  43  57.8 

246  44  46.9 

247  45  37.4 

248  46  29.3 

249  47  22.6 


u 


J>\fL  for 
IHoor. 


81  6.2 
31  15.3 
81  26.3 

31  39.2 

31  53.9 

32  10.2 

32  28.2 

32  47.7 

33  8.8 

33  31.2 

33  54.9 

34  20.0  ! 

34  46.5 

35  14.4  I 

35  43.6  i 

36  14.1  ; 

36  46.1  I 

37  19.5  ' 

I 

37  54.4  ' 

38  30.7  i 
89     8.5  . 

39  48.0  ' 

40  29.1  < 

41  11.7 

41  55.9 

42  41.7 

43  29.2 

44  18.2 

45  8.5 

46  0.2 


50.34 
50.42 
50.49 

50.56 
50.63 
50.71 

50.78 
50.85 
50.91 

50.97 
51.03 
51.08 

51.14 
51.19 
51.25 

51.31 
51.37 
51.42 

51.48 
51.55 
51 .61 

51.68 
51.75 
51.82 

51.89 
51.95 
52.02 

52.08 
52.14 
52.19 


46  53.3  I  152.24 


LATITUDE. 


4-  0.60 
0.62 
0.60 

+  0.57 
0.50 
0.40 

+  0.29 

0.17 

+  0.04 

-0.10 
0.22 
0.32 

-  0.41 
0.47 
0.50 

-0.50 
0.47 
0.41 

-  0.33 
0.23 

-  0.11 

+  0.02 
0.16 
0.29 

+  0.41 
0.51 
0.59 

+  0.64 
0.66 
0.65 

+  0.61 


LocMitbn 

of  the 

BftdliM  Vector 

of  the 

Earth. 


9.9964159 
9.9963065 
9.9961975 

9.9960890 
9.9959810 
9.9958736 

9.9957668 
9.9956608 
9.9955558 

9.9954519 
9.9953491 
9.9952477 

9.9951479 
9.9950498 
9.9949536 

9.9948593 
9.9947672 
9.9946772 

9.9945893 
9.9945037 
9.9944202 

9.9943390 
9.9942599 
9.9941828 

9.9941077 
9.9940345 
9.9939630 

9.9938932 
9.9938249 
9.9987580 

9.9936925 


Diitfor 
IHoar. 


-45.7 
45.5 
45.3 

-45.1 
44.9 
44.6 

-44.3 
44.0 
43.6 

-43.1 
42.5 
41.9 

-41.2 
40.5 
39.7 

-38.8 
37.9 
37.0 

-36.1 
35.2 
34.3 

-33.4 
.32.5 
31.7 

-30.9 
.30.2 
29.5 

-28.8 
28.2 
27.6 

-27.0 


KonLr— The  numbera  in  oolmna  A  correspond  to  the  tme  eqninoz  of  the  datei  in  oolomn  >t\  to 
the  mCMi  equinox  of  Jannarj  (H.O. 


Ml 
of 
SMmmIHoob. 


b      m       • 

9  13  40.48 
9  9  44.57 
9     5  48.66 

9  1  52.75 
8  57  56.84 
8  54     0.93 

8  50  5.03 
8  46  9.12 
8  42  13.21 

8  88  17.30 
8  84  21.39 
8  30  25.48 

8  26  29.57 
8  22  33.66 
8  18  37.75 

8  14  41.84 
8  10  45.93 
8    6  50.02 

8  2  54.11 
7  58  58.20 
7  55     2.29 

7  51  6.38 
7  47  10.47 
7  43  14.56 

7  89  18.65 
7  35  22.74 
7  31  26.82 

7  27  30.91 
7  23  35.00 
7  19  39.09 

7  15  43.18 


THfL  fn  1  Bovr, 

—9^.6296. 
rCihtolL) 
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1 

GBEEN  WIOH  MEAN  TIME. 

» 

5 

THE  MOON'S 

§ 

• 

O 
1 

SBICTDIAMBTXB. 

"         HOSIZOMTATi 

>  PABALLAX. 

ITPPBR  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Hoon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Dlill  for 
1  Hoar. 

If  GOB. 

1 

16  2d!l 

16'  26!8 

59  50^5 

+2  J  2 

60'  14!8 

+r.'9o 

h      no 

22  26.8 

m 
3.32 

d 

26.9 

2 

16  82.6 

16  37.4 

60  36.1 

1.63 

60  53.8 

1.30 

23  21.1 

3.31 

27.9 

3 

16  41.0 

16  43.4 

61     7.2 

0.92 

61  15.9 

+0.52 

6 

28.9 

4 

16  44.4 

16  44  1 

61  19.7 

•fO.IO 

61  18.4 

-0.31 

0  17.9 

3.43 

0.5 

5 

16  42.4 

16  39.5 

61   12.2 

-0.71 

61     1.4 

1.08 

1   17.2 

3.53 

1.5 

6 

16  35.4 

16  30.3 

60  46.4 

1.40 

60  27.8 

1.68 

2  18.3 

3.57 

2.5 

7 

16  24.4 

16  17.9 

60    6.2 

-1.89 

59  42.4 

-2.05 

3  19.9 

2.55 

3.5 

8 

16  11.0 

16     3.8 

59  17.0 

3.16 

58  50.6 

2.32 

4  20.0 

2.45 

4.5 

9 

15  56.5 

15  49.3 

58  23.8 

3.23 

57  57.2 

3.19 

5  17.1 

3.30 

5.5 

10 

15  42.2 

15  35.4 

57  31.3 

-2.12 

57     6.3 

-3.03 

6  10.5 

3.14 

6.5 

11 

15  29.0 

15  22.9 

56  42.6 

1.91 

56  20.4 

1.79 

7    0.1 

3.00 

7.5 

12 

15  173 

15  12.1 

55  59.7 

1.65 

55  40.7 

1.51 

7  46.7 

1.88 

8.5 

13 

15     7.5 

15     3.2 

55  23.5 

-1.36 

55    8.0 

-1.32 

8  30.8 

1.80 

9.5 

14 

14  59.5 

14  56.2 

54  54.2 

1.08 

54  42.0 

0.95 

9  13.6 

1.76 

10.5 

15 

14  53.3 

14  50.8 

54  31.4 

0.82 

54  22.3 

0.70 

9  55.7 

1.75 

11.5 

16 

14  48.7 

14  47.0 

54  14.7 

-0.68 

54     8.5 

-0.46 

10  38.0 

1.78 

12.5 

17 

14  45.7 

14  44.7 

54     3.6 

0.35 

54     00 

0.25 

11  21.1 

1.83 

13.5 

18 

14  44.1 

14  43.8 

53  57.7 

-0.14 

53  56.6 

-0.04 

12     5.5 

1.88 

14.5 

19 

14  43.8 

14  44.2 

53  56.8 

+0.07 

53  58.3 

+0.18 

12  51.5 

1.95 

15.5 

20 

14  45.0 

14  46.2 

54     1.2 

0.30 

54     5.5 

0.43 

13  39.1 

3.01 

16.5 

21 

14  47^ 

14  49.8 

54  11.3 

0.55 

54  18.7 

0.69 

14  27.9 

3.05 

17.5 

t>2 

14  52.3 

14  55.2 

54  27.8 

+0.83 

54  38.6 

+0.98 

15  17.4 

3.07 

18.5 

23 

14  58.7 

15    2.6 

54  51.2 

1.13 

55    5.7 

1.39 

16    7.0 

3.07 

19.5 

24 

15    7.1 

15  12.1 

55  22.2 

1.45 

55  40.6 

1.61 

16  56.5 

2.05 

20.5 

25 

15  17.6 

15  23.7 

56    0.9 

+1.77 

56  23.0 

+  1.93 

17  45.4 

2.03 

21.5 

26 

15  30.2 

15  37.1 

56  46.9 

3.06 

57  12.4 

3.18 

18  34.0 

3.03 

22.5 

27 

1 

15  44.4 

15  51.9 

57  39.1 

2.36 

58     6.7 

3.33 

19  22.9 

3.05 

23.5 

128 

15  59.5 

16     7.2 

58  34.8 

+3.34 

59    2.8 

+8.31 

20  12.6 

3.10 

24.5 

29 

16  14.6 

16  21.7 

59  30.2 

3.23 

59  56.2 

3.09 

21     4.1 

3.30 

25.5 

30 

16  28.3 

16  34.1 

60  20.3 

1.89 

60  41.6 

1.03 

21  58.4 

S.33 

26.5 

31 

1 

16  38.9 

16  42.6 

60  59.3 

+1.31 

61  13.0 

+0.95 

22  55.9 

3.47 

27.5 

186 
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* 

GBBB^  WIOH  MBAI9  TIME. 

1 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

» 

BiglitAjMeiwUtii. 

BifCfor 
1  Iffinate. 

DMUnatUm. 

Diflllbr 

IHinute. 

Hour. 

RlffhtAaoension. 

Diftfor 
1  Minute. 

DeoUiuitloii. 

Die  Air 

iMlBUtA. 

TH 

(JR8D. 

LY  1. 

8ATUKDAY  3. 

h     m      ft 

■ 

N.  i  si  28!3 

1$ 

h    n      • 

• 

O          /         // 

fi           1 

0 

12  24  16.17 

9MS3 

I3JT7 

0 

14  15  12.90 

OsgoA 

8.  8  19  32.1 

13.190 

1 

12  26  30.95 

8.9474 

2  18    4.7 

18.408 

1 

14  17  36.67 

9.3067 

8  32  37.9 

13Jn9 

2 

12  28  45.86 

9.9490 

2    4  39.3 

13.437 

2 

14  20     0.59 

9.4007 

8  45  40.8 

l3MSa 

3 

12  31     0.90 

9.9517 

1  5)  12.2 

13.466 

3 

14  22  24.75 

9.4047 

8  58  40.7 

19.979 

4 

12  33  16.07 

9.9539 

1  37  43.4 

13.483 

4 

14  24  49.15 

9.4087 

9  11  37.5 

1S.019 

5 

12  35  31.37 

9.9509 

1  24  13.0 

13.519 

5 

14  27  13.79 

9.4190 

9  24  31.0 

19.864 

6 

12  37  46.81 

9.9585 

1   10  41.1 

13.543 

6 

14  29  38.66 

9.4166 

9  37  21.2 

19.807 

7 

12  40    2.39 

9.9606 

0  57    7.8 

l.\666 

7 

14  32    3.78 

9.4807 

9  50    7i^ 

19.749 

8 

12  42  18.11 

9.9639- 

0  43  33.2 

13J&87 

8 

14  34  29.14 

9.4947 

10    2  51.1 

19J00O 

9 

12  44  33.97 

9.9050 

0  29  57.4 

13.607 

9 

14  36  54.74 

9.4987 

10  15  30.7 

19  am 

]0 

12  46  49.98 

9.9081 

0  16  20.4 

13.085 

10 

14  39  20.59 

9.4398 

10  28    6.5 

19.604  ' 

11 

12  49    6.14 

9.9707 

N.  0    2  42.4 

13.649 

11 

14  41  46.68 

9.4368 

10  40  3a4 

19.496 

12 

12  51  22.46 

9.9739 

8.  0  10  56.6 

l3Ut57 

12 

14  44  laoi 

9.4400 

10  53    6.3 

19.431 

13 

12  53  38.93 

9.9758 

0  24  36.5 

13.671 

13 

14  46  39.59 

9.4450 

11     5  30.1 

19.880 

14 

12  55  55.56 

9.9785 

0  38  17.1 

13.689 

14 

14  49    6.41 

9.4401 

11  17  49.7 

19JW1 

15 

12  58  12.35 

9.9819 

0  51  58.4 

13.603 

15 

14  51  33.48 

9.4539 

11  30    5.0 

19:917 

16 

13    0  29.30 

9.9839 

1    5  40.3 

13.703 

16 

14  54    0.79 

9.4573 

11  42  15.8 

19.143  < 

17 

13    2  4&42 

9J»67 

1  19  22.8 

1.3.719 

17 

14  56  28.35 

9.4014 

11  54  22.1 

19JI87 

18 

13    5    3.71 

9.9606 

1  3{i    5.7 

13.718 

18 

14  58  56.16 

9J665 

12    6  23.8 

11:888 

19 

13    7  21.17 

9.9994 

1  46  48.9 

13.799 

19 

15    1  24.21 

9.4006 

12  18  20.7 

11.907 

20 

13    9  38.80 

9.9953 

2    0  32.3 

13.794 

20 

15    3  52.50 

9.4730 

12  30  12.7 

11.986 

21 

13  11  56.61 

9.9963 

2  14  15.8 

13.796 

21 

15    6  21.04 

9.4777 

12  41  59.8 

11.743 

22 

13  14  14.60 

9.3013 

2  27  59.4 

13.796 

22 

15    8  49.82 

9.4817 

J2  53  41.9 

11j857 

23 

13  16  32.77 
F 

9.3044 
RTDAl 

8.  2  41  42.9 
Z  2. 

18.793 

23 

15  11   18.84 
SI 

9.4857 

JNDA^ 

8.13    5  ia7 
ST  4. 

ujsm  ' 

1 

0 

13  16  51.13 

9.3075 

8.  2  55  2a2 

18.790 

0 

15  13  48.11 

9.4606 

^.13  16  50.2 

1 
11.480 

1 

13  21     9.67 

9.3100 

3    9    9.3 

13.715 

I 

15  16  17.62 

9v4038 

13  28  16.3 

IIJOO  > 

2 

13  23  28.40 

9.3138 

3  22  52.0 

13.708 

2 

15  18  47.37 

9.4977 

13  39  37.0 

11J896 

3 

13  25  47.33 

9.3171 

3  36  34.2 

13.600 

3 

15  21   17.35 

9.5017 

13  50  52.1 

11J904 

4 

13  28    6.45 

9.3903 

3  50  15.9 

13iS80 

4 

15  23  47.57 

9.5057 

14    2    1.5 

11.108 

5 

13  30  25.77 

9.3936 

4    3  56.9 

13.677 

5 

15  26  18.03 

9.5006 

14  13    5.1 

11.010 

i    6 

13  32  45.28 

9.3968 

4  17  37.1 

13.663 

6 

15  28  48.72 

9.5134 

14  24    2.7 

10.910 

7 

13  35    4S^ 

9.3309 

4  31   16.5 

13.648 

7 

15  31  19.64 

9.5173 

14  34  54.3 

10.810 

1     ® 

13  37  24.91 

9.3337 

4  44  54.9 

13.631 

8 

15  33  50.79 

9.5919 

14  45  39.9 

10.707 

!     9 

13  3J)  45.04 

9.3379 

4  58  32.2 

13.613 

9 

15  36  22.18 

9.5950 

14  56  19.2 

10.008  1 

;  10 

13  42    5.37 

9.3406 

5  12    8.4 

13.563 

10 

15  38  53.79 

9i.5967 

15    6  52.2 

10.407   , 

11 

13  44  2.5.91 

9.3441 

5  25  43.3 

13.570 

11 

15  41  25.63 

9.5395 

15  17  18.9 

lOJOl 

12 

13  46  46.67 

9.3477 

5  39  16.8 

13.546 

12 

15  43  57.69 

9.5369 

15  27  39.1 

10.909 

13 

13  49    7.64 

i2.3513 

5  52  48.8 

13.590 

13 

15  46  29.97 

9.5398 

15  37  52.7 

10.171 

:  14 

13  51  28.83 

9.3549 

6    6  19.2 

13.499 

14 

15  49    2.47 

9.5434 

15  47  59.6 

lOJBS 

15 

13  53  50.23 

9.3585 

6  19  47.9 

13.463 

15 

15  51  35.18 

9.5470 

15  57  59.7 

9.944 

16 

13  .56  11.85 

9..1699 

6  33  14.8 

13.439 

16 

15  54    8.41 

9Ji606 

16    7  52J) 

9.890 

17 

13  58  3:U0 

9J660 

6  46  39.8 

13.400 

17 

15  56  41.25 

9.5540 

16  17  39.2 

9.719 

-   18 

14     0  55.77 

9.3607 

7    0    2.8 

13.365 

18 

15  59  14.59 

9.5573 

16  27  18.4 

9.583 

■  19 

14    3  18.07 

9.3735 

7  13  23.6 

13.398 

19 

16    1  48.13 

9.5607 

16  36  50.4 

9.474 

1  ^ 

14     5  40.59 

9J773 

7  26  42.2 

13J191 

20 

16    4  21.87 

9.5640 

16  46  15.3 

9  J54   ' 

21 

14    8    3.34 

9.3811 

7  39  58.5 

13.951 

21 

16    6  55.81 

9.5679 

16  55  32.9 

9.999 

22 

14  10  26.32 

9J850 

7  53  12.3 

13.908 

22 

16    9  29.94 

9.5704 

17   4  4ai 

9.108  ' 

23 

14  12  49.54 

9.3880 

8    6  23.5 

13.166 

23 

16  12    4.26 

9.5736 

17  13  45.8 

8J09 

L^ 

14  15  12.99 

9.3898 

8.  8  19  32.1 

13.190 

24 

16  14  38.77 

9.5767 

0.17  22  40.9 

8JB5 

VL 
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OBBENWIOH  MBAN  TIME. 

THB  HOOirS  RIGHT  ASCENSION  AND  DECLINATION. 

BmiT. 

MgfctAKWiMton. 

IH&for 
IMimita. 

DeoltaMtioB. 

IH&for 
llffinittA 

Door. 

BicbtAjOMwioii. 

DiClbr 
llfimits. 

DediuHion. 

DUCte 
llffinnte. 

M 

OKDA 

Y  6. 

WEDNESDAY  7. 

b    m      • 

• 

O        t       n 

// 

h    m      ■ 

s 

O          f         if 

ft 

0 

16  14  36.77 

9.S1V7 

8.17  22  40.9 

8455 

0 

18  20  10.81 

9.6138 

8.21  43    6.0 

1.708 

1 

16  17  13.46 

9.5707 

17  31  28.4 

8.797 

1 

18  22  47.58 

94119 

21  44  47.4 

1413    , 

2 

16  19  48^33 

QJUM 

17  40    8.2 

8408 

2 

18  25  24.24 

94000 

21  46  19.5 

1.458 

3 

16  22  23;^^ 

8.58M 

17  48  40.2 

&467 

3 

18  28    0.77 

94077 

21  47  42.4 

1404 

4 

16  24  58^ 

SJ68B 

17  57    4.3 

8435 

4 

18  30  37.16 

94064 

21  48  56.0 

1.149 

5 

.16  27  33i» 

2.5000 

18    5  20.4 

8409 

5 

18  :^  13.41 

9.8030 

21  50    0.3 

0404 

6 

16  30   9.48 

9^5095 

18  13  28.5 

0088 

6 

18  35  49.52 

94006 

21  50  55.3 

0440 

7 

16  32  45.17 

0.5000 

18  21  28.6 

7433 

7 

18  38  25.48 

940n 

21  51  41.1 

0487 

8 

16  35  21.00 

9.5001 

18  29  20.5 

7.707 

8 

18  41     1.27 

94051 

21  52  17.8 

0435 

9 

16  37  56.98 

9J0O00 

18  37    4.2 

7460 

9 

18  43  36.89 

94093 

21  52  45.3 

0489 

10 

16  40  33.10 

940B9 

18  44  39.6 

7490 

10 

18  46  12.34 

94804 

21  53    3.6 

0480 

11 

16  43    9.36 

9J0054 

18  52    6.6 

7400 

11 

18  48  47.62 

94864 

21  53  12.8 

-0478 

12 

16  45  45.75 

94070 

18  59  25.2 

7430 

12 

18  51  22.71 

94839 

21  53  lao 

4-0473 

J3 

16  48  22.27 

9.0000 

19    6  35.3 

7407 

13 

18  53  57.61 

94800 

21  53    4.1 

0.999 

J4 

16  50  58.90 

9.6114 

19  13  36.9 

64B6 

14 

18  56  32.31 

94700 

21  52  402 

047VI 

15 

16  53  a5.64 

9.0130 

19  20  29.9 

6410 

15 

18  59    6.80 

94731 

21  52  19.4 

0499 

16 

16  56  12.49 

9^0151 

19  27  14.3 

6407 

16 

19    1  41.08 

94606 

21  51  43.6 

0471 

17 

16  58  49.45 

9.0107 

19  33  50.0 

6469 

17 

19    4  15.15 

94660 

21  50  58.9 

0410 

18 

17    1  26.50 

9J016B 

19  40  ia9 

6475 

18 

19    6  49.00 

94699 

21  50    5.3 

0400 

10 

17    4    a64 

94107 
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8 

9.1969 

N.  9  37  25.9 

11J6I 

1 

9  31  59.15 

9.1398 

17    8  57.3 

7.639 

1 

11  14    8.36 

9.1967 

9  26    2.3 

11.495 

2 

9  34    7.52 

9.1391 

17    1  16.6 

7.795 

2 

11  16  15.98 

9.1979 

9  14  34.9 

11.487 

3 

9  ;%  15.84 

9.1383 

16  53  30.3 

7.817 

3 

11  18  23.62 

9.19n 

9    3    3.8 

11.540 

4 

9  38  24.12 

9.1376 

16  45  38.6 

7.908 

4 

11  20  31.30 

9.1983 

8  51  29.0 

11.611 

5 

9  40  32.36 

9.1369 

16  37  41.4 

7.996 

5 

11  22  39.02 

9.1990 

8  39  50.5 

1 1.071 

6 

9  42  40.55 

9.1369 

16  29  38.8 

8.088 

6 

11  24  46.78 

9.1297 

8  28    8.5 

11.730 

7 

9  44  48.70 

9.1355 

16  21  30.8 

8.177 

7 

11  26  54.58 

9.1304 

8  16  22.9 

11.788 

8 

9  46  56.81 

9.1348 

16  13  17.5 

8.907 

8 

11  29    2.43 

9.1319 

8    4  33.8 

11.847 

9 

9  49    4.88 

9.1319 

16    4  58.8 

8.356 

9 

11  31  10.33 

9.1391 

7  52  41.3 

11.904 

10 

9  51   12.91 

9.1335 

15  56  34.8 

8.444 

10 

11  33  18.28 

9.1330 

7  40  45.3 

11.961 

11 

9  53  20.90 

9.1398 

15  48    5.6 

8.531 

11 

11  35  26.29 

9.1340 

7  28  45.9 

19J017 

12 

9  55  28.85 

9.1399 

15  39  31.1 

6.618 

12 

11  37  34.36 

9.1350 

7  16  43.2 

IS.079 

13 

9  57  36.76 

9.1315 

15  30  51.4 

8.706 

13 

11  39  42.49 

9.1360 

7    4  37.3 

19.195 

14 

9  59  44.63 

9.1309 

15  22    6.5 

&791 

14 

11  41  50.68 

9.1371 

6  52  28.2 

18.178 

15 

10     1  52.47 

9.1304 

15  13  16.5 

8.876 

15 

1 1  43  58.94 

9.1389 

6  40  15.9 

19J830 

16 

10    4    0.28 

9.1996 

15    4  21.4 

&961 

16 

11  46    7.27 

9.1394 

6  28    0.6 

IS.981 

17 

10    6    8.05 

9.1999 

14  55  21.2 

0.046 

17 

11  48  15.67 

9.1407 

6  15  42.2 

19.339 

18 

10    8  15.79 

9.19^ 

14  46  15.9 

0.130 

18 

11  50  24.15 

9.1490 

6    3  20.8 

IftJ8l 

19 

10  10  23.50 

9.1989 

14  37    5.6 

9.913 

19 

1 1  52  32.71 

9.1434 

5  50  56^ 

19.499 

20 

10  12  31.18 

9.1977 

14  27  50.3 

9.996 

20 

11  54  41.36 

9.1448 

5  38  29.3 

19.4n 

21 

10  14  38.83 

9.1979 

14  18  30.1 

9.378 

21 

11  56  50.09 

9.1409 

5  25  59.3 

isjsn 

22 

10  16  46.45 

9.1968 

14    9    4.9 

9.460 

22 

11  58  58.91 

9.1477 

5  13  26.6 

19.568 

23 

10  18  54.05 
MC 

9.1964 

)NDA1 

N.I3  59  34.9 
{  26. 

0.541 

23 

12    1     7.82 
WEI 

9.1493 

N.  5    0  51.2 
AY  28. 

19313 

0 

10  21     1.62 

9.1S60 

N.13  50    0.0 

0.699 

0 

12    3  16.83 

9.1510 

N.  4  48  13.1 

19J8S7 

1 

10  23    9.17 

9.1357 

13  40  20.3 

9.709 

1 

12    5  25.94 

9.1597 

4  35  32.4 

19j68e 

2 

10  25  16.70 

9.1953 

13  30  35.8 

9.781 

2 

12    7  35.15 

9.1544 

4  22  49.2 

19.740 

3 

10  27  24.21 

9.1250 

13  20  46.6 

9.859 

3 

12    9  44.47 

9.1569 

4  10    3.6 

19.780 

4 

10  29  31.70 

9.1947 

13  10  52.7 

9.937 

4 

12  11  53.90 

9.1581 

3  57  15.6 

19.090 

5 

10  31  39.18 

9.1945 

13    0  r,4.l 

10.015 

5 

12  14    3.44 

9.1599 

3  44  25.2 

19.8&8 

6 

10  33  46.64 

2.1949 

12  50  50.9 

10.092 

6 

12  16  13.09 

9.1618 

3  31  32.6 

19.885 

7 

10  35  54.08 

9.1940 

12  40  43.1 

10.168 

7 

12  18  22.86 

9.1639 

3  18  37.8 

19.939 

8 

10  38     1.52 

2.1939 

12  30  30.7 

10.944 

8 

12  20  32.76 

9.1660 

3    5  40.8 

19.987 

;   9 

10  40    8.95 

9.1238 

12  20  13.8 

10.319 

9 

12  22  42.78 

9.1681 

2  52  41.7 

13UWI 

10 

10  42  16.37 

2.1237 

12    9  52.4 

10.303 

10 

12  24  52.93 

9.1703 

2  39  40.7 

I3U»4 

11 

10  44  2;^.79 

9.1237 

11  59  26.6 

10.467 

11 

12  27    3.22 

9.1796 

2  26  37.7 

13JW8 

12 

10  40  31.21 

3.1936 

11  48  56.4 

10.540 

12 

12  29  13.65 

9.1749 

2  13  32.8 

13U187 

13 

10  48  138.62 

2.1236 

11  38  21.8 

10.619 

13 

12  31  24.21 

9.1779 

2    0  26.1 

13.196 

1   14 

10  50  46.04 

2.1237 

1 1  27  42.9 

10.683 

14 

12  33  34.92 

9.1797 

1  47  17.7 

13.154 

'   15 

10  52  .5.3.46 

2.1937 

11   16  59.8 

10.753 

15 

12  35  45.78 

9.1899 

1  34    7.6 

13.189 

'   16 

10  55    o.m 

9.1938 

11     6  12.5 

10.894 

16 

12  37  56.79 

9.1847 

1  20  55.9 

13.908 

17 

10  .57    8.32 

9.1230 

,     10  55  20.9 

10.895 

17 

12  40    7.95 

9.1873 

1     7  42.6 

13.933 

1  18 

10  59  15.76 

9.1941 

10  44  25.1 

I0J64 

18 

12  42  19.27 

9.1900 

0  54  27.9 

I3J57 

1   19 

11     1  23.21 

9.1943 

10  33  2.5.2 

11.039 

19 

12  44  30.75 

9.1998 

0  41  11.8 

13.979 

;  20 

11     3  30.68 

9.1946 

10  22  21.3 

11.009 

20 

12  46  42.40 

9.1066 

0  27  54.4 

13.300 

21 

11     5  38.17 

9.1950 

10  11  ia4 

11.166 

21 

12  48  54.22 

9.1984 

0  14  35.8 

13J90 

22 

11     7  45.68 

9.1953 

10    0    1.5 

11.931 

22 

12  51    6.21 

9.9013 

N.  0    1  16.0 

13Ja0 

23 

11     9  53.21 

9.1957 

9  48  45.7 

11.997 

23 

12  53  18.37 

9J9049 

S.  0  12    4.9 

izJorr 

24 

11  12    0.77 

9.1909 

N.  9  37  25.9 

11.369 

24 

12  55  30.71 

9.9079 

8.  0  25  2a8 

13JIS 

xn. 
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GRBENWICri  MEAN  TIME. 


THE  MOON'S  RICH  !•  A8CENttlON  AND  DECLINATION. 


Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1! 

12 

13 

14 

15 

1() 

17 

lU 
t>0 
21 
22 
23 
24 


Right  A«oeo8ion. 


Difll  for 
1  Mioate. 


DcclLnntlon. 


Diff.  for 
1  Minatc 


TEIURSDAY  29. 


13  41) 
13  51 
13  54 
13  50 
13  58 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


I 

5 
8 
10 
12 
15 
17 
1!) 
22 


14  21 
14  2G 
14  21) 
14  31 
14  :G 
14  3(i 
14  38 
14  41 
14  43 
14  45 


FRIDAY  30. 


S.  5 

6 

(5 

(> 

6 

f) 

7 

7 

7 

7 

7 

8 

8 

8 

8 

9 

'9 

9 

9 

9 

10 

10 

10 

10 

S.  10 


29.81 

3.8968 

47.75 

9.3019 

5.9« 

9.3057 

24.44 

9.3109 

43.19 

9.3148 

2.22 

9.3194 

21.52 

9.3940 

41.10 

9.3287 

0.90 

3.3334 

21.11 

9.3389 

41.54 

9.3430 

2.27 

9.3479 

2:3.29 

9.3598 

44.00 

9.3577 

0.21 

9J697 

28.12 

9.3677 

50.:}3 

9.3797 

12.84 

9.3778 

35.(k) 

9.3899 

58.79 

9.3880 

22.22 

9.3831 

45.9<> 

9.3989 

10.01 

9.4034 

34.37 

9.4087 

59.05 

9.4139 

Hoar. 


0 

It     m      e 

12  55  30.71 

■ 

9.9079 

0           /           /' 

S.  0  25  20.8 

n 
13.373 

1 

12  57  43.24 

9.9103 

0  38  49.0 

13.388 

2 

12  5!  I  55.95 

9.9134 

0  52  13.3 

13.409 

3 

13    2    8.85 

9.9166 

1     5  37.6 

13.413 

4 

13    4  21.95 

9.9199 

1    19    2.9 

13.494 

0 

13    0  35.24 

9.9939 

1  32  28.7 

13.434 

6 

13    8  48.73 

9.9366 

1  45  55.0 

13.449 

7 

13  11     2.43 

9.9301 

1  59  21.8 

13.449 

8 

13  13  10.34 

9.9335 

2  12  48.9 

13.454 

9 

13  15  30.45 

9.9370 

2  20  10.3 

13.458 

10 

13  17  44.78 

9.9406 

2  39  43.9 

13.461 

11 

13  19  59.33 

9.9443 

2  53  11.0 

13.469 

12 

13  22  14.10 

9.9480 

3    a  39.4 

13.469 

13 

13  24  29.09 

9.9518 

3  20    7.1 

13.460 

14 

13  20  44.31 

9.9557 

3  33  34.0 

13.457 

15 

13  28  59.77 

9.9596 

3  47     1.9 

13.453 

16 

13  31   15.40 

9.9635 

4     0  28.9 

13.447 

17 

13  ;«  31.39 

9.9675 

4  13  55.5 

13.438 

18 

13  35  47.5(i 

9.9715 

4  27  21.5 

13.4;  8 

19 

;    13  l\8    3.97 

9.9756 

4  40  40.9 

13.418 

20 

'    13  40  20.03 

9.9798 

4  54   11.7 

13.407 

21 

13  42  37.54 

9.2840 

5    7  35.7 

ix:m 

22 

13  44  54.71 

9.9889 

5  'JO  58.8 

13.377 

23 

13  47  12.13 

9.9995 

S.  5  34  20.9 

13.360 

47  42.0 

13.349 

1     1.9 

13.391 

14  20.5 

13.999 

27  37.8 

13.976 

40  53.0 

13.950 

54    7.8 

13993 

7  20.4 

13.195 

20  31.2 

13.165 

3:3  40.2 

13.133 

40  47.2 

13.099 

59  52.1 

13.063 

12  54.8 

13.097 

25  55.3 

19.988 

38  53.4 

19.947 

51  49.0 

19.905 

4  42.0 

19.861 

17  32.3 

19.815 

30  19.8 

19.767 

43    4.4 

19.718 

55  40.0 

19.667 

8  24.4 

19.613 

20  59.0 

19.558 

33  31.4 

19.509 

45  59.8 

19.443 

58  24.0 

19.389 

Right  Ascension. 


Diff  for 
1  Minuto. 


Dofllination. 


Diff.  for 
1  Minute. 


SATURDAY,  DECEMBER  1. 


I        b     m      8       I       s  I         01 

0      14  45  59.05  I    9.4139  S.10  58  24:0 


n 


19.389 


PHASES  OF  THE  MOON. 


#  New  Moon     .  .  Nov. 

})  Fii*8t  Quarter  .     .    . 

O  F"ll  Moon      .  .    .     . 

(C   Last  Quarter.  .    .     . 


d       b 
3    12 


10 
18 


4 
3 


m 
2.4 

15.7 

15.9 


26      5    20.4 


a 
4 


<r   Perigee.    .    .     .  Nov. 
C   Apogee 18 


h 
3i2 

16.2 


13 
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r 

LUNAR  DISTANCES. 

• 

• 

Nnmti  and  Dlro< 
of  Object. 

ction 

Noon. 

P.L. 

of 

J>iff. 

riih 

P.L. 

of 

DIff. 

Vlh 

P.  L. 

of 

Diff 

IX>- 

P.I. 

of 
DIff. 

O            t         II 

0           1         II 

0           '        n 

0       1      If 

1 

Pollux 

w. 

72  21>  3! 

9219 

74  17  30 

8303 

76    5  ,5.3 

9187 

77  54  40 

9171 

Regulus 

w. 

36  29  39 

3195 

38  18    7 

3178 

40    7    8 

9169 

41  56  .3:) 

9147 

Sun 

E. 

35  13  53 

8545 

.3.3  33  43 

2533 

31  .53  15 

9531 

30  12  31 

9519 

5 

Sun 

W. 

21  40  41 

8:<98 

23  24   19 

239] 

25     8    6 

9388 

26  51  .58 

2387 

Fomnlhniit 

E. 

88  57  13 

3310 

87    9     1 

2318 

85  21     0 

9997 

a3  ;«  12 

9336 

a  Pegfisi 

E. 

104  42  11 

S40I 

102  58  38 

2401 

101   15     5 

9403 

W  31  .35 

9407 

6 

Sun 

VV. 

35  30  39 

3413 

37  13  57 

3420 

.38  57    3 

9430 

40  39  55 

9441 

Fomalhnut 

E. 

74  38  14 

S300 

72  52  14 

2316 

71     6  38 

9333 

69  21  27 

9359 

a  Pegnsi 

E. 

90  5(5    3 

3446 

89  13  34 

3458 

87  31  22 

9471 

85  49  26 

9466 

7 

Sun 

VV. 

49    9  58 

2507 

50  51     1 

9532 

52  31  44 

9538 

.54  12    5 

9553 

Jupiter 

W. 

24  21  43 

2368 

26    8  29 

9279 

27  54  ,59 

9391 

29  41   11 

9304 

Venus 

W. 

18  37  22 

9672 

20  14  S9 

3672 

21  51  57 

9675 

23  29  11 

9681 

Fomnlhnut 

E. 

GO  42  50 

8463 

,59    0  45 

2490 

57  19  18 

9518 

.55  38  :30 

9548 

a  Pegasi 

E. 

77  25  38 

3576 

75  46  10 

Q59» 

74     7  12 

9631 

72  28  45 

9645 

8 

Sun 

W. 

02  28  13 

2638 

64     6  17 

2655 

65  43  .57 

2673 

67  21   13 

9090 

Jupiter 

W. 

38  27    4 

8380 

40  11     8 

3396 

41  54  49 

9419 

43  .38    7 

9498 

Venus 

W. 

31  ;«  25 

3738 

33    8  14 

2753 

34  43  44 

9769 

tM)  18  .53 

9784 

• 

Foraalhnut 

E. 

47  25  32 

3735 

45  49  26 

2769 

44  14  18 

9816 

42  40  11 

9866 

a  Pegasi 

E. 

64  25  13 

8766 

(52  50  27 

9818 

61   16  23 

9853 

59  43    3 

9888 

9 

Sun 

W. 

75  21  35 

2781 

76  56  28 

2799 

78  30  57 

9818 

80    5    2 

9836 

Jupiter 

W. 

52    8  43 

9512 

53  49  39 

2530 

,55  30  1 1 

9546 

57  10  20 

9563 

Venus 

W. 

44    9  22 

2868 

45  42  22 

2885 

47  15    0 

9909 

48  47  16 

9P90 

Mars 

W. 

20  11  2<) 

2714 

21  47  50 

2796 

2:3  2:3  53 

9741 

24  59  38 

9756 

Fotnalhnut 

E. 

35    7  31 

3196 

:)3  41  17 

3385 

32  16  48 

3386 

30  54  15 

3496 

a  Pegnsi 

E. 

52    8  41 

3101 

50  40  3:J 

3153 

49  13  26 

3906 

47  47  24 

3964 

a  Arietis 

E. 

93  17  25 

3583 

91  38    6 

8600 

89  59  1 1 

9617 

88  20  39 

3634 

10 

Sun 

W. 

87  49  41 

2924 

89  21  30 

8941 

90  .52  57 

3958 

92  24     2 

9975 

Jupiter 

W. 

65  25  22 

2646 

67    3  15 

2661 

68  40  47 

3678 

70  17  .57 

3693 

Venus 

W. 

56  23    4 

3006 

57  53    9 

3083 

59  22  53 

3039 

60  52  17 

3056 

Mars 

W. 

32  53  20 

3835 

34  27    ,3 

8651' 

36    0  25 

9866 

37  33  27 

9889 

aArielif* 

E. 

80  13  49 

2731 

78  37  37 

3739 

77     1  49 

97.'i6 

75  26  24 

9775 

Aldeb:iniii 

E. 

111  31  Hi 

8569 

m)  52    9 

3585 

108  12  .54 

9601 

106  34     0 

9617 

11  '  Sun 

W. 

99  .54  19 

3055 

101  23  24 

3070 

102  .52  10 

3080 

104  20  37 

3101 

1  Jupiter 

W. 

78  18  41 

2766 

79  53  51 

2789 

81  28  43 

9796 

83    3  16 

9810 

Venus 

W. 

GS  14   14 

3137 

(59  41  39 

3153 

71     8  46 

3165 

72  35  :36 

3180 

Mars 

W. 

45  13  42 

9958 

46  44  47 

2973 

48  15  31 

9986 

49  46    4 

3000 

aAniiiIpp 

W. 

42  4(»  10 

4397 

43  53    5 

4318 

45     1   14 

4149 

46  10  29 

4085 

1                A        •          • 

a  Arie.ih 

E. 

67    >5   15 

3866 

m  2  12 

3884 

()4  29  .33 

8903 

(52  57  18 

9993 

1            Aldelmrnii 

1 

E. 

98  24  42 

3690 

9()  47  49 

3704 

95  11   15 

9718 

hS  M  59 

9739 

12     Sun 

W. 

III  38  28 

3170 

113    5  13 

3183 

114  31  42 

3196 

115  57  56 

3809 

JlJPITF.R 

W. 

90  51   40 

3874 

92  24  32 

3686 

93  57    9 

9898 

95  29  31 

S909 

1  Venus 

VV. 

79  45  30 

3050 

81   10  40 

3363 

82  35  3(5 

3275 

84     0  17 

3987 

j  Mars 

W. 

57   14  19 

3067 

58  43    9 

3078 

60  11  45 

3091 

61  40    6 

3109 

.  aAquilae 

VV. 

.52  10    2 

3861 

.53  24     1 

3830 

54  ;38  33 

3809 

.55  53  3:3 

3777 

XIV. 
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GltliENWlCU  MEAN  TIME. 


LUNAU  DISTAN'CES. 


''3 


5 


6 


8 


9 


10 


II 


VI 


Name  iiutl  Direction 
of  Oly^**^' 


Pollux  W. 

Keguiiis  W. 

Sun  E  . 

Sun  W. 

Fomulhniit  E  . 

a  Pegnsi  E  . 

Sun  VV. 

Foinalhnut  E  . 

a  Peg«hi  E  . 

Sun  W. 

Jupiter  W. 

Venus  W. 

Fomal limit  E  . 

a  Pegnsi  E  . 

Sun  VV. 

Jupiter  \V. 

Venus  W. 

Fomulliaiit  E  . 

a  Pogosi  E  . 

Sun  W. 

Jupiter  VV. 

Venus  W. 

Mars  W. 

Fomnlliniit  E  . 

a  Pegas i  E  . 

aArietis  E  . 

Sun  W. 

Jupiter  VV. 

Venus  W, 

Mars  VV. 

a  Ariel  18  E  . 

Alfielmrnn  E  . 

Sun  W. 

Jupiter  VV. 

Venus  VV. 

Mars  W. 

aAqiiilae  W. 

a  Aiiciis  E  . 

Aldebtrnn  E  . 

Sun  W. 

Jupiter  VV. 

Veiius  W. 

Mars  W. 

aAqiiilfle  VV. 


P.  L. 

Miiliiiglit. 

of 

Diff. 

O           i         II 

7\)  43  51 

9156 

4:^  4(>  til 

Ql'J2 

28  :n  34 

2503 

•28  35  52 

2.38« 

81  45  38 

294C 

1»7  48  10 

341.2 

4-2  22  31 

2-I.W 

()7  3«>  43 

237,} 

84     7  55 

2502 

55  52    4 

2569 

31  27     4 

2318 

25    (i   17 

2689 

53  58  23 

2.'.79 

70  50  51 

2670 

08  58    (J 

2708 

45  21     2 

244.) 

37  53  42 

2800 

41     7     8 

2920 

58  10  2!) 

2927 

81  38  43 

3854 

58  50    (J 

2580 

50  11)    \) 

2938 

2G  35    3 

2772 

29  33  49 

3627 

40  22  30 

3325 

86  42  30 

2652 

93  54  40 

2992 

71  54  47 

5.708 

62  21  20 

3073 

39    6    9 

2897 

73  51  23 

3793 

104  55  28 

2632 

105  48  45 

3115 

84  37  31 

2824 

74     2    9 

3195 

51    10  17 

3014 

47  20  45 

4030 

61  25  27 

2941 

91  59    2 

2745 

1 17  23  55 

3220 

97     1  38 

2920 

85  24  44 

3299 

63    8  13 

3114 

57     8  59 

37.% 

xvi^. 


81  33  25 
45  36  32 
2(»  50  25 

30  19  44 
79  58  19 
!'6     4  52 

44     4  50 

65  52  28 
SI  26  44 


57 
33 
96 
5> 


31  41 
12  37 
43  12 

18  59 


m  13  31 

70  34  35 
47  3  ;« 
39  \?8  10 
39  35  15 
56  38  44 

83  12  I 
60  29  2J) 
51  50  40 
28  10  8 
28  15  44 
44  58  48 
85     4  45 


PL. 

of' 
Difl". 


2142 
2117 
2497 

2391 
2258 
2419 

3465 
2393 
2518 

2586 
2333 
9699 
2G12 
2697 

2727 
2462 
2817 
2980 
3966 

2871 
3596 
2954 
2787 
3776 
3393 
2669 


95  25    9 

3008 

73  31    16 

2724 

63  50    3 

3089 

40  38  32 

2912 

72  16  4G 

S8M 

103  17  16 

2647 

107  16  36  3129 

&\  It  28  28J7 

75  28  24  !  3209 

52  46  13  '  :jo37 

48  31  55  '  3979 

5  »  54  U  I  2{)6i 

9  J  23  22  2758 

118  49  40  3232 

V'S  33  31  2931 

86  48  57  3311 

61  36  6  3125 

58  24  48  ,  37.16 


XVIIIh 


_  O    I        II  \ 

m  23  20 
47  27 
25  9 


(i 
7 


84 
62 
53 
V9 


44 

8 

21 

44 

0 

43  36  23 
83  27  23 


27 


57 
29 
50 

5;j 

17 


120 
100 

88 
(Hi 


15  11 
5  II 

12  56 
3  45 


32  3  31 
78  II  18 
94  21  44 

45  46  52 
61  8  4J 
80  45  5() 

59  10  55 
34  57  48 
28  19  5.3  I 
50  40  21  I 
67  36  47  ' 

72  10  39 
48  45  40 
41  2  16 
38  4  37 
55  7  49 


96  55  12 
75  7  24 
C)5  18  26 
42  10  35 
70  42  32 
101  ;i9  25 

108  44  10 
87  45  8 
70  54  22 

54  15  52 
'1 9  43  55 
58  2-2  58 

55  47  59 


59  40  58 


P.  L. 

of 

Diff. 


2128 
3103 
2494 

2;i97 
2271 
2426 

2479 
34i5 
3537 

2803 
2:)48 
2711 
2648 
2725 

2745 
2479 
3834 
3045 
3009 

28^9 
2613 
2972 
2803 
3948 
3465 
2686 

3024 
2739 
3105 
2928 
28-^ 
2662 

3143 
2849 
3223 
3C41 
39.)5 
298U 
2770 

3944 
2942 
3323 
3136 
3717 


XXl^' 


85  13  36 
49  18  1 
23  27  45 

a3  47  10 
76  24  36 
92  38  47 

47  28  35 
62  25  30 
79  5  34 

60  49  46 
;:6  42  37 
-.9  56  18 

49  2  31 
66  0  40 

73  46  19 

50  27  23 
42  36  0 
36  35  20 
5:3  37  47 


86 
(V3 
54 
31 
25 
42 
81 


17 
47 
52 
19 
47 
15 
50 


30 
7 
38 
17 
4(> 
20 
24 


98  24  55 
76  43  12 
i\6  46  30 
43  42  18 
(;9  8  42 

100  1  54 

110  II  27 

69  18  32 
78  20  4 

55  45  14 
50  56  39 

56  52  20 
87  12  52 

121  40  28 

101  S6  37 
89  36  42 
67  31  II 
(]0  57  27 


P.  L. 

or 

Diir. 


9115 
9090 
9494 

3404 
3985 
3436 

3493 
9438 
25.^6 

3021 
2364 
2725 
2686 
2755 

2763 
2495 
2851 
3117 
3054 

2906 
2629 
3989 
9819 
4149 
3544 
3704 

3039 
8753 
3121 
2943 
2847 
2676 

3157 
3862 
3236 
3055 
3897 
3000 
2783 

3256 
2952 
3332 
3146 
3702 
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XV. 


GREENWICH  MEAN  TIME, 


LUNAR  DISTANCES. 


12 


13 


14 


15 


16 


17 


18 


19 


20 


NAineaiid  Direction 
of  Objpct. 


a  Arietis  E  . 

Aldebnrnii  E . 

Sun  W. 

Venus  W. 

Mars  W. 

aAqiiilee  W. 

a  Ai'ietis  E  . 

Aldebnmn  E  . 

Vends  W. 

Mars  W. 

Qc  Aqiiiie  W. 

Fom  Ihniit  VV. 

Aldebarnii  E  . 

Mars  W. 

aAqiiilee  W. 

Fomtilhnut  W. 

a  Pegasi  W. 

AUlcbamn  E . 

Pollux  E . 

Fomnlhaiit  W. 

a  Pegasi  VV. 

Aldebanin  E  . 

Pollux  E  . 

Saturn  E . 

Fomalhaiit  W. 

a  Pegasi  VV. 

Pollux  K  . 

Saturn  E . 

Regulus  E . 

Fomalhaiit  W. 

a  Pegasi  W. 

Pollux  E  . 

Sati:rn  K  . 

Kegulus  E  . 

Fomnlhuiit  W. 

<t  Pegnsi  W. 

a  Arietis  VV. 

Pollux  K  . 

Satlrn  E  . 

Regulus  Va  . 

a  Arietis  VV. 

Pollux  E . 

Saturn  E . 

Regulus  E . 


Noon. 


55  22  7 
85  38  2 

123  5  31 

\)\     0  1() 

(>8  58  i^5 

62  14  12 

43  36  43 

73  8  12 

102  1  58 

80  21)  25 

72  34  54 
37  28  16 
60  51  41 

1)1  50  27 

83  0  37 
48  15  :i2 
36  21  10 
48  45  18 

92  58  42 

59  20  38 
45  47  21 
3()  46  26 

81  4  3 
108  51  45 

70  32  54 
55  57  18 
69  14  40 
96  56  47 
105  0  26 

81  48  1 
66  28  55 
57  29  14 

85  8  48 

93  9  29 

93  3  59 
77  11  5:J 
33  38  10 
45  47  3 

73  20  7 
81   19  55 


P.L. 

of 

Diflf. 


3091 
3795 

3-267  j 

3343 

3156 

3683 

3914 

28b0 

3417 
33-37 
b6'26 
3564 
9949 

3981 
3691 
3389 
4287 
3000 
3096 

3323 
3839 
3038 
3062 
3049 

399*5 
3639 
3090 
3065 
3059 

3985 
3598 
3111 
3077 
3079 


nil'. 


O  I  II 

53  52  20 
84  3  28 


124  30  21 
92  23  38 

70  25  27 
63  31  12 
42  10  50 

71  35  28 

103  23  55 
81  55  2 
73  53  0 
38  47  30 
59  20  24 


93  15 
84  18 
49  38 
37  28 
47  15 
91  29 


1 
49 

1 
15 

5 

1 


60  44  23 
47  1  50 
35  17  0 
79  35  7 
107  22  24 

71  57  II 
57  15  21 
67  46  18 
95  29  55 
103  31  26 

83  12  30 

67  48  48 
56  1  18 
83  40  10 
!)1  40  45 


's-m 

94  28  28 

3474 

78  32  46 

3578 

34  57    8 

3131 

44  19  31 

3079 

71  51  32 

3074 

79  51  14 

44  25 

24 

3370 

34     8 

37 

3163 

61  31 

4 

3071 

69  30 

6 

3067 

45  48  15 
32  41  43 
60  2  19 
68  1  16 


P.L. 

of 

Diff. 


3049 
2807 

3277 
3353 
3166 
3676 
3243 
2890 

3495 
3935 
3693 
3531 
2956 

3986 
3639 
3377 
4905 
3005 
3031 

3318 
3798 
3043 
3066 
3046 

3393 
3613 
3099 
3067 
3061 

3985 
3519 
3113 
3078 
3073 

3985 
3471 
3549 
3133 
3079 
3074 

3353 
3169 
3069 
3065 


Vlh. 


52  22 


II 
59 


62  29  9 


125  54 
93  46 
71  52 
64  48 
40  45 
70  2 


59 
48 
17 
25 
32 
56 


104  45  43 
8;3  20  30 
75- 11  10 
40  7  20 

57  49  16 

94  39  29 
85  37  0 
51  0  44 
38  3()  36 
45  44  58 

89  59  27 

62  8  14 
48  16  54 
33  47  40 
78  6  16 

105  53  8 

73  21  31 

58  3;^  42 
()6  17  59 
94  1  5 

102  2  29 

84  36  59 
69  8  51 
54  33  24 
82  II  34 

90  12  2 


P.L. 

of 
DIff. 


47  II  26 
31  14  57 
58  33  m, 
m  32  24 


3063 
3818 

3388 
3364 
3176 
3665 
3375 
3900 

3439 
3343 
3630 
3503 
2963 

3991 
3694 
3366 
4134 
3010 
3036 

3313 
3767 
3046 
3070 
3049 

3993 
3597 
3095 
3069 
3063 

3384 
3511 
3115 
3079 
3073 


95  52  57 

3366 

79  53  43 

3466 

36  16  46 

3509 

42  52    2 

3136 

70  22  57 

3078 

78  22  33 

3073 

3337 
3177 
3067 
3064 


ixi>. 


O  I         11 

50  54  4 
80  55    5 

127  19  25 

95  9  46 

73  18  55 
66  5  49 
;39  20  51 
68  30  37 

106  7  23 
84  45  49 
76  29  23 
41  27  42 

56  18  16 

96  3  51 
86  55    8 

52  23  39 
39  46  5 
44  14  58 
88  29  59 

6:3  32  11 
49  32  31 
32  18  24 
76  37  30 
104  23  56 

74  45  52 
59  52  20 

64  49  43 
92  32  17 

100  m  34 

86  I  29 
70  29  3 

53  5  33 

80  42  59 
88  43  19 

97  17  25 

81  14  45 
37  37  0 
41  24  36 
68  54  21 
76  53  51 

48  34  55 
2JJ  48  20 

57  4  42 

65  3  30 


P.L. 

of 

Diir. 


3066 

9839 

3998 
3373 
3186 
3656 
3309 
9909 

3440 
3949 
3619 
3477 


3996 
3697 
3357 
4070 
3015 
3041 

3306 
3738 
3050 
3073 
3058 

3990 
35« 
3098 
3071 
3065 

3984 
3504 
3118 
3079 
3073 

3966 
3463 
3480 
3139 
3078 
3073 

3333 
3185 


XVI. 


NOVEMBER,   1888. 


197 


GREENWICH  MEAN  TIME. 

* 

i 

LUNAR  DISTANCES. 

• 

s 

12 

Name  and  Dire 
of  Object. 

etioii 

E. 

Midnight. 

P.L. 

of 

Diff. 

3109 

XVI'- 

P.L. 

of 
Ditr. 

3133 

XVI  rpi 

P.L. 

of 
DIff. 

3158 

XXlh- 

P.L. 

of 

DIff. 

a  Arietis 

0          /          '/ 

49  25  37 

0         in 

47  57  38 

0    /  f 

40  30    9 

0       1      II 

45    3  10 

3185 

Aldebtiraii 

E. 

70  21   15 

9640 

77  47  39 

9851 

70  14  17 

9861 

74  41     8 

9871    1 

la 

Sun 

W. 

128  4:3  31) 

3308 

130    7  41 

3316 

131  31  32 

3397 

132  55  12 

ai36  1 

!  Venhs 

W. 

IK)  32  33 

3389 

97  55  10 

3399 

99  17  30 

3400 

100  39  52 

3400    ' 

Mars 

W. 

74  45  21 

3194 

70  11  37 

3903 

77  37  43 

3911 

79    3  39 

3990    \ 

a  AqiiilHf 

W. 

07  23  23 

3648 

08  41     0 

3641 

(i9  58  50 

3635 

71    10  52 

3630    \ 

a  Ariel  is 

K. 

37  56  50 

3346 

36  33  32 

3387 

35  11     1 

3431 

33  49  20 

3481 

Aldebaran 

E. 

6(>  58  29 

2917 

(>5  26  32 

9995 

03  54  45 

9933 

62  23    8 

9941    \ 

14 

Venus 

W. 

107  28  54 

3447 

108  50  17 

3454 

110  11  32 

3461 

111  32  40 

1 
3467 

Mars 

W. 

86  11     0 

3956 

87  36    3 

3963 

89    0  58 

3969 

90  25  46 

3975 

cr  Aqiiilw 

W. 

77  47  37 

3618 

79    5  52 

3617 

80  24     8 

3618 

81  42  23 

.1619 

Fomalhaul 

W. 

42  48  32 

34S5 

44     9  46 

3436 

45  31  22 

3418 

46  53  18 

3409 

AldeUiraii 

E. 

54  47  24 

9976 

53  16  41 

9969 

51  46    0 

9988 

50  15  38 

9994 

15 

Mars 

W. 

97  28    7 

3300 

98  52  18 

3306 

100  16  23 

3311 

101  40  22 

3315 

a  Aquilie 

W. 

88  13  13 

3631 

89  31    14 

3635 

90  49  10 

3640 

92    7     1 

3646 

FomulhfMit 

W. 

53  46  45 

3348 

55  10     1 

3340 

56  .33  26 

3333 

57  56  59 

3398 

a  Pe^asi 

VV. 

40  56  36 

4019 

42    8    4 

3959 

43  20  24 

3913 

44  3:3  31 

3870 

AKlebaran 

E. 

42  45    4 

3090 

41    15  16 

3095 

39  45  3 1 

3099 

38  15  57 

3034 

Pollux 

E. 

87    0  37 

3046 

85  31  21 

3050 

84    2  10 

3054 

82  :33    4 

3058 

'  16 

Fomaltiaiit 

W. 

64  56  13 

3306 

6()  20  18 

3309 

67  44  27 

3300 

69    8  39 

3997 

a  Pegasi 

W. 

50  48  38 

3711 

52     5  13 

3688 

53  22  13 

3667 

54  39  35 

3648 

Aldubaraii 

E. 

30  49  13 

3054 

29  20    7 

3057 

27  51     5 

3061 

26  22    8 

3065 

1 

Pollux 

E. 

75    8  48 

30T7 

73  40  10 

3080 

72  11  'Mi 

3083 

70  43    6 

3087 

Saturn 

E. 

102  54  47 

3055 

101  25  42 

30.57 

99  56  40 

3060 

98  27  42 

3063 

17 

Fomalhaiit 

W. 

76  10  15 

3988 

77  34  40 

3988 

78  59    6 

3987 

80  23  33 

3986    1 

a  Pegasi 

W. 

61   11   13 

3570 

02  30  20 

3558 

03  49  40 

3547 

65    9  12 

3537    ' 

Pollux 

E. 

63  21  31 

3101 

01  53  22 

3103 

00  25  10 

3105 

58  57  13 

3109 

Satdrn 

E. 

91    3  32 

3073 

89  34  49 

3073 

88    6    7 

3075 

86  37  27 

3076 

1 

Regultis 

E. 

99    4  41 

3067 

97  35  51 

3068 

96    7    2 

3069 

94  38  15 

3070 

18 

Fomalhaiit 

VV. 

87  25  59 

3-.>84 

88  50  29 

3-284 

90  14  59 

3984 

91  39  29 

3984    1 

a  Pegnsi 

W. 

71  49  23 

3497 

73    9  50 

3490 

74  30  25 

3485 

75  51     6 

3460 

Pollux 

E. 

51  37  45 

3120 

50  10    0 

S193 

48  42  18 

3195 

47  14  39 

3198 

Saturn 

E. 

79  14  24 

3079 

77  45  49 

3080 

70  17  15 

3080 

74  48  41 

3080 

Regitliis 

E. 

87  14  37 

3074 

85  45  50 

3075 

84  17  10 

3075 

82  48  36 

3074 

1 

19 

Fomulhaut 

W. 

98  41  53 

3e87 

100    0  20 

3Q88 

101  30  45 

3989 

102  55    9  1 

3990 

aPegasi 

W. 

82  35  51 

3459 

83  57     1 

34.>5 

85  18  15 

3453 

8()  3t)  32 

3450 

'  aArietiB 

W. 

38  57  47 

3454 

40  19    3 

3430 

41  40  46 

3408 

43    2  54 

3388 

;  Pollux 

E. 

39  57  14 

3143 

38  2!)  57 

3148 

37    2  45 

3159 

35  35  38 

3157 

Saturn 

E. 

67  25  44 

3077 

()5  57    0 

3070 

04  28  27 

3074 

62  59  46 

3073 

1 

Regiiliis 

E. 

• 

75  25    9 

3073 

73  5()  25 

:m\ 

72  27  40 

3070 

70  58  54 

3069 

20  i  aArietis 

W. 

49  58  40 

3309 

51  22  41 

.lJfl6 

52  ^0  57 

3983 

54  11  28 

3971 

Pollux 

E. 

28  21  53 

3196 

2(;  5.->  3  » 

.«-J(U) 

25  29   10 

3994 

24     3  59 

3943 

Sathr.n 

E. 

55  35  50 

3063 

51     6  55 

3060 

52  37  5() 

3057 

51     8  54 

3054 

Reguliis 

E. 

&i  34  34 

3(160 

02     5  35 

3056 

60  36  32 

3054 

59    7  26 

3051 
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LUNA14  DISTANCES. 


Name  and  Direction 
of  Ol^oot. 


U\      ^Aiietis  VV. 

Aldebimii  W. 

I  Saturn  li  . 

Reguliis  E  . 

22  I  a  Arietis  W. 

AMeburaii  \V. 

I  Saturn  E . 

Regulii8  Fj  . 

I  Spica  E  . 

I 

2S     a  Arielis  W. 

I  Aldebaruii  VV. 

,  Rc^iihis  E  . 

I  Spicn  E  . 

I  Sun  R . 

24  I  Akiebnrni!  W. 
I  Spicii  E  . 
I  Sun  E  . 

25  !  Alclebaraii  W. 
I  Pollux  W. 
I  Spica  E  . 
I  Sun  E . 

20  I  AldeUiran  W. 

Pollux  VV. 

Spica  E  . 

Sun  E  . 

I 

27  i  Aldebaraii  W. 
Pollux  W. 
Saturn  VV. 
Ke^ulus  VV. 

Spica  I'i  . 

Sun  E  . 
I 

28  Pollux  VV. 
Saturn  VV. 
Kegiiliis  VV. 
Sun  E  . 

2<)     Pollux  VV. 

'  Saturn  VV^ 

Re;;ulu8  VV. 

Sun  E  . 

.•{0     Pollux  VV. 

Saturn  VV. 

Regulus  VV. 

Sun  E  . 


.55  30  1:3 

22  40  48 

4!)  31)  48 

57  88  10 

07  I  31 
34  30  5 
37  44  8 
45  42  10 

yy  :38  58 

78  38  53 
40  3!)  31 
33  3!)  42 
87  40  Ui 
127  3  20 

58  53  48 
75  31  20 

115  51  38 

71  22  a) 

27  50  () 

0:3  8  53 

104  25  3 

84  9  47 

40  20  21 
50  21)  58 
92  39  51 

97  19  23 
.53  20  1 
25  2  41 
17  18  29 

37  33  10 
80  32  13 

00  48  10 

38  3()  59 
30  48  47 
07  .59    2 

80  45  1 
52  39  20 
44  49  35 

54  58  39 

95  9  II 
()7     8  59 

59  18  18 

41  32    0 


PL. 

of 

I)  iff. 


33t)0 
30j7 

ao5i 

3048 

318(2 
3013 
3015 
3014 
3041 

3107 
2957 
3967 
S966 
3347 

98»I 
3915 
3863 

9784 
3915 
38:25 
3155 

3667 
3735 
2794 
3037 

3533 
2577 
3541 
2577 
3639 
a?83 

2433 

3393 
3404 
3738 

2276 
2348 
2-J54 
2577 

2149 
2130 
3134 
2445 


P.  L. 

P.  L. 

P.L. 

nil' 

of 

V|ii. 

ol 

Kh. 

of 

DifT. 
3250 

1)1  ff. 

Diff. 

0       // 
57    in 

0           ;        II 

.58  20  21 

3339 

0     1     'f 
,59  51  44 

3930 

24   9  45 

3052 

25  .38  54 

3047 

27    8    9 

3041 

48  10  .38 

3047 

40  41  2.3 

30-13 

45  12     4 

3039 

,50    9    3 

3044 

54  39  45 

3041 

5.3  10  2.3 

:»37 

()8  28    2 

3173 

09  .54  45 

3163 

71  21  .39 

3154 

3()    0    2 

3007 

37  30    0 

3001 

:J9    6  18 

SlRKl 

30  14   14 

3010 

34  44  14 

3005 

33  14     7 

'iirjH 

44  12  21 

3009 

42  42  20 

3004 

41    12  12 

999vS 

98    9  30 

3035 

90  40    7 

3039 

95  10  30 

30« 

80    (J  54 

3097 

81  35    7 

3088 

a3  3  31 

3078 

48  10  38 

3948 

49  41  .5(1 

2939 

51    13  25 

3931 

32    8  48 

3960 

30  ,37  45 

3953 

•2S»    0  33 

9946 

8(J    9  49 

3978 

84  :39    9 

3970 

a3    8  19 

9969 

125  40    9 

3338 

124  10  41 

3397 

122  .5.3     1 

3317 

00  20  31 

8870 

01  59  28 

3859 

63  32  40 

9847 

73  59  20 

3905 

72  27    7 

3894 

70  ,54  40 

9883 

1 14  20  42 

3349 

113     1  31 

3337 

111  3()    (] 

3995 

72  57  22 

3771 

74  32  28 

375<J 

70    7  .53 

9743 

29  22    0 

3889 

30  54  39 

9865 

32  27  43 

9841 

01  34  58 

3814 

(>0    0  48 

3801 

,58  2()  21 

9788 

102  58    0 

3140 

101  30  39 

3135 

100    3    0 

3110 

85  47  11 

3653 

87  24  50 

9635 

89    3    3 

9618 

41  .50  15 

3714 

43  32  ,3(1 

9694 

45    9  24 

9675 

48  53  50 

3711 

47  17  25 

9699 

45  40  44 

2667 

91   10  12 

3009 

89  40  1 1 

9993 

88    9  48 

y974 

98  ,59  50 

3516 

100  40  41 

9498 

102  21  .57 

9481 

54  59  28 

3557 

,50  .39  22 

3538 

.58  19  43 

9519 

20  42  57 

3533 

28  2.3  3i) 

9504 

:30    4  47 

9485 

18  ,57  55 

3553 

20  37  5() 

3598 

22  18  30 

9506 

35  54  54 

3630 

34  10  20 

2611 

.32  37  40 

9604 

78  ,59  31 

2863 

77  20  25 

9844 

75  52  54 

9835 

08  31   ]3 

3403 

70  14  43 

9085 

71  .58  3i) 

9366 

40  20  44 

2374 

42    4  50 

3356 

43  49  34 

9337 

32  :32  l(i 

3384 

34  10  14 

3364 

3(J    0  40 

9846 

00  22  .59 

3708 

04  4()  30 

9689 

63    9  35 

9670 

82  31  30 

3359 

84  18  30 

9341 

80    0    2 

2£& 

54  2(5  3() 

3331 

50  14  17 

9914 

,58    2  23 

9196 

40  3(>  42 

3337 

48  24  15 

9319 

.50  12  14 

9303 

,53  19  13 

3559 

51  ,39  22 

9541 

49  59    6 

9594 

9(J  5-?  57 

3134 

98  49     5 

9190 

100  39  33 

9108 

(38  .59  28 

3105 

70  50  19 

9099 

72  41  IV) 

9079 

01     8  41 

3109 

()2  .59  20 

9096 

04  50  32 

9083 

39  49  30 

3431 

38    0  40 

9419 

30  23  32 

9406 
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LUNAR  DISTANCES. 


c  a 


21 


2-> 


%i 


24 


25 


96 


27 


28 


29 


30 


Name  and  Direction 
of  Object. 


a  Arietis 
Aldebiinin 
Saturn 
Regiihis 

a  Arietis 

Aldcbaraii 

Saturn 

Reguliis 

Spica 

a  Arietis 
Aldebamn 
Regit  ins 
Spicii 

Sun 

Aldebiimii 
Spica 

Sun 

Aldebaniii 
Pollux 
Spica 
Sun 

Aldebaraii 

Pollux 

Spica 

Sun 

Ald<*baniu 

Pollux 

Saturn 

ReguhiF 

Spica 

Sun 

Pollux 

Saturn 

Regulus 

Sun 

Pollux 

Saturn 

ReguluB 

Sun 

Pollux 

Saturn 

RegiiluB 

Sun 


W. 
W. 
K. 

E. 

W. 
W. 
E. 
E. 
E. 

W. 

w. 

E. 
E. 
E. 

W. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 

W. 
W. 
W. 
E. 

VV. 
W. 
W. 
E. 


Midnight. 


P.L. 
of 

lYitT. 


Gl  ]7  18  jm 

28  37  31  3036 

43  42  40  I  3035 

51    40  5()  3033 

72  48  43  3144 

40  36  39  39b7 

31  43  52  3993 

39  41  57  9993 

93  40  45  3016 

84  32    7  3069 

52  45    5  99^21 

27  35  13  9939 

81    37    18  9953 

121  29    9  3306 

65     6     7  9835 

69  22     0  9873 

110  10  26  3311 

77  43  3<)  9799 

34      1    18  9818 

56  51  38  9775 

98  35    2  3093 

90  41  33  9609 

46  46  38  9655 

44  3  46  9674 
86  39    3  9056 

104      3  37  9463 

60     0  30  9499 

31    46  21  9467 

2:}  59  35  9485 

30  58  57  '  9600 

74  18  58  '  9805 


73  43  2  9348 
45  34  ;YJ  9390 
37  45  33  2397 

61  3>    15  3651 

87  5.3  52  9309 

59  50  54  9161 

52  0  38  9166 

48  18  26  2507 

I 

102  30  '20  2096 

74  :):)  2  3066 
66  -II   58  2070 

34  40   6  2395 


xvi». 


62  43  4 
30  6  59 
42  13  11 
50  II  24 

74  15  .59 
42  7  8 
30  13  30 
38  II  .35 
92  10  ,52 

8()  0  55 

54  16  57 

2(>  3  44 

80  ()  6 

120  5  5 

m  39  49 

67  49  (5 

108  44  30 

79  19  38 

35  35  22 

.55  16  .38 

97  6  44 

92  20  25 
48  24  19 


42 

85 


:6  31 

7  55 


105  45  43 
(il  41  44 
33  28  21 
25  41  9 
29  20  2 
72  44  37 

75  27  .52 
47  20  10 
39  30  5.3 
59  54  29 

89  42  6  I 

61  .39  ,50  I 

53  49  27 

4()  37  23  ; 

104  *il  •.'() 

7(1  -M  54 

68  33  44 

.32  56  21 


P.L. 

of 

Diff. 


3909 
3030 
3030 
3039 

3135 
9980 
9985 
9986 
3009 

3058 
9919 
9939 
9944 
3296 

9893 

9861 
3198 

9713 
9797 
9763 
3078 

9585 
9635 
2661 
9939 

2H5 
3480 
2448 
2464 
2598 
2786 

9339 
2:M)3 
2309 
2633 

3193 
2165 
2170 
2491 


xvnih 


3057 
3384 


O  /        ft 

64  9  2 
31  .36  ,34 
40  43  .3<j 
48  41  47 

75  43  26 
43  .37  46 
28  42  59 
36  41  5 
90  40  50 

87  29  5() 
55  49  1 
24  32  6 
78  34  43 
118  40  49 

68  13  47 

m   15  57 

107  18  18 

80  56  0 

.37  9  .54 

.53  41  2-2 

95  .38  6 

93  ,59  41 
50  2  26 
40  48  59 
83  36  25 

107  28  14 
63  2,3  25  I 
35  10  47  I 
27  23  13 
27  41  4 
71  9  51 


77 

49 
41 


13  9 

6  7 

16  40 

16  18 


P.L. 

of 
Diff. 


3900 
3025 
3036 
3024 

3196 
9979 
3979 
9981 
3001 

3048 
9901 
2995 
2935 
3985 

9810 
9849 
3183 

9698 


XXJh. 


o  I        /• 

65  35  1 1 
,33  6  16 
39  13  55 
47  12    4 

77  II     4 

45  8  34 
27  12  20 
35  10  28 
89  10  39 


i 


88  59    9 

3038 

57  21   18 

9891 

23    0  19 

9919 

77    3    8 

9994 

117  16  20 

3974 

I 


69  48    2 

61  42  .33 

105  51  49 


«.«  H  82  32  43 

3775  38  44  54 

9750  8  52    5  49 

3060^  94    9    9 


9568  j    95  39  20 

9615;     51    41      0 


3650 
9930 

2436 
2460 
2429 
9443 
2598 
3766 

3.111 
2381 
2390 
3613 

2177 
2150 
2154 
3475 


91  30  45 
(hi  29  10 
55  3H  40 
44  .55  .57 

I0()  12  50  ,  9073 
78  17  5  304:j 
70  25  49  1  8046 

31  12  26  i   9374 


.39  11  12 
82  4  31 

109  11  II 
(J5  5  34 
36  .53  40 
2<)  5  46 
2<)  2  6 
69  34  39 

78  .58  .52 
50  .52  30 
43  2  54 
.56  .37  41 

93  19  47 
(>5  18  5.3 
57  28  17 
43  14  9 

108  4  ,30 
80  9  34 
72  18  12 
29  28  14 


P.L. 

of 

Diff. 


3191 
3019 
3091 
3030 

3117 
9965 
9979 
9973 
9994  I 


9798 
9837 
3169 

9689 
9755 
9737 
3044 

9551 
2596 
9639 
2901 

9408 
9441 
9411 
9434  ' 

9609  I 
9747 

9994 
9366 
9/79  • 
9595  < 

9163 
9135 
9138 
9460 

306:< 
9039  : 
2035  I 
2366  ■ 


200 


DECEMBER,   1888. 


I 
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ja 


Sut. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
1  uea. 
Wed. 

'IMinr. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid, 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Tliur. 

Frid. 
Sat. 
SUN, 
Mon. 

Tues. 


a 

o 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Riiehfc  AscodbIod. 


b      m       s 

6  32  29.06 
6  36  49.13 
6  41  9.82 

6  45  31.09 
6  49  52.92 
6  54  15.27 

6  58  38.10 

7  3  1.40 
7     7  25.14 

7  11  49.27 
7  16  13.77 
7  20  38.61 

7  25  3.76 
7  29  29.20 
7  33  54.88 

7  38  20.77 
7  42  46.84 
7  47  13.08 

7  51  39.45 

7  56     5.91 

8  0  32.44 

8  4  59.02 
8  9  25.61 
8  13  52.17 

8  18  18.67 
8  22  45.08 
8  27   11.37 

8  31  37.50 
8  36  3.43 
8  40  29.13 
8  44  54.57 


18  49  19.71 


Difi.  for 
1  Hoar. 


NOTB.— The  meiui  time  of  semU' 


0.82-2 
0.848 
0.873 

0.897 
0.980 
0.941 

0.961 
0.980 
0.997 

1.013 
I  .C28 
1.041 

1.053 
1.064 
1.074 

1 .082 
1.090 
1.096 

I.IOI 
1.104 
1.107 

1.108 
1.108 
1.106 

1.103 
1.098 
1.092 

1.085 
1 .076 
1.066 
1.054 

1.040 


Apparent 
Declination. 


/< 


S.2I  55  43.0 

32  4  32.4 

22  12  56.3 

22  20  54.3 

22  28  26.2 

22  35  31.8 

22  42  10.8 

22  48  22  9 

22  54     8.1 

22  59  26.0 

23  4  16.5 
23  8  39  5 


23 
23 
23 


12 
16 
19 


34.8 
2.3 

1.8 


23  21  33.4 
23  23  36.9 
23  25  12.2 

23  26  19.3 
23  26  58.1 
23  27     8.7 

23  26  51.1 
23  26  5.1 
23  24  50.8 

23  23  8.3 
23  20  57.6 
23  18  18.7 

23  15  11.8 
23  11  36.9 
23  7  34.1 
23     3     3.5 

S.22  58     5.2 


'  Diff.  for 
1  Hour. 


-22.58 
21.52 
20.45 

-19.37 
15.29 
17.19 

-16.08 
14.96 
13.83 

-12.68 
1 1  ..53 
10.38 

-  9.23 
8.07 
6.91 

-  5.74 
4.57 
3.38 

-  2.21 

-  1.03 
+  0.15 

+  1.33 
2.50 
3.68 

-f  4.85 
6.03 
7.20 

+  8.37 

9.53 

10.69 

11.85 

+  13.00 


Semi- 
diameter. 


// 


6  16.08 

6  16.22 

6  16.36 

6  16.50 

6  16.63 

6  16.76 

6  16.89 

6  17.01 

6  17.13 

6  17.25 

6  17.36 

6  17.47 

6  17.57 

6  17.67 

6  17.76 

6  17.84 

6  17.92 

6  17.99 

6  18.06 

6  18.12 

6  18.17 

6  18.22 

6  18.26 

6  18.29 

6  18.32 

6  18.35 

6  18.37 

6  18.38 

6  18.39 

16  18.40 

6  18.40 

6  18.40 


Sidereal 

Time  of 

Scnii- 

iliametei 
I*a»feiiig 

Meridian. 


70.36 
70.44 
70.52 

70.59 
70.67 
70.7  4 

70.81 
70.87 
70.93 

70.99 
71.04 
71.09 

71.13 
71.17 
7 1 .20 

71.23 
71.25 
71.27 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.26 
71.24 

71.21 
71.18 
71.15 
71.11 

71.06 


Bqantion  of 

Time, 

to  be 
fitibtracK^ 

from 


Added  to 

App:iri'nt 

Time. 


m        M 

10  34.44 

10  10.99 

9  46.93 

9  22.28 
8  57.07 
8  31.35 

8  5.15 
7  38.48 
7    11.37 

6  43.87 
6  16.01 
5  47.81 

5  19.29 
4  50.49 
4  21,45 

3  52.20 
3  22.76 
2  53.16 

2  23.43 
1  53.61 
1  23.72 

0  53  78 
0  23.82 

0  6.10 

0  35.96 

1  5.73 

1  35.38 

2  4.87 

2  34.16 

3  3.22 

3  32.02 

4  0.52 


Difi.  till 
1  iloiir. 


.ON 

.(i:ii 

.(Mil 
.OHi 

.in-i 
.121 
.i:w 

j.'>4 
.ir>:) 

.IHi 

.I'.M 
.20.'> 
.2I.'> 

.2-23 
.230 
.2:M5 

.211 
244 
M7 

.218 
.248 
.246 

.243 

/A'tel 

.2;« 

.225 
.216 
.206 
.194 


1.180 


ractin^  0".19  from  the  eidoreal  time. 


liameter  passing  may  be  found  by  subl 
The  si^n  —  pretixed  to  the  hourly  change  of  declination  indicates  that  south  deolinationB  are  inereMing: 
the   sign  +  iDdhsatea  that  south  declinations  are  decreasing. 
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• 

M 

i 

• 

g 

THE  SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Sidereal 

Tim  A 

or 

Subtracted 

Ki^ht  AseenHiou     j 

o 

^ 
►k 

5 

Apparent 
Right  Asceimion. 

Diff.  fui 
1  Hour. 

R 

10.820 

App.irunt 
Deoliuation 

Dlflr.  for 
1  Hour. 

_____ 

-22.,57 

from 
Mean  Time. 

Diff.  for 
1  Hour. 

of 
Moan  Sun. 

Sat. 

1 

\x      in       8 

16  32  30.97 

S.  21°  55  47.0 

Ul          8 

10  34.27 

B 

0.964 

b      ni       8 

16  43     5.24 

SUN. 

2 

16  36  50.98 

10.840 

22     4  36.1 

21.51 

10  10.82 

0.990 

16  47     1.80 

Mon. 

3 

16  41    11.59 

10.870 

22   12  59.6 

20.44 

9  46.76 

1.014 

16  50  58.35 

Tiies. 

4 

16  45  32.79 

10.804 

22  20  57.3 

-19.30 

9  22.12 

1 .038 

16  54  54.91 

Wed. 

5 

16  49  54.55 

10.917 

22  28  28.9 

18.28 

8  56.91 

1.06! 

16  58  51.46 

Thur. 

6 

16  54  16.82 

10.938 

22  35  34.2 

17.18 

8  31.20 

1.082 

17     2  48.02 

Frid. 

7 

16  58  39.58 

10.958 

22  42   12.9 

-16.07 

8     5.00 

1.102 

17     6  44.58 

Sat. 

8 

17     3     2.80 

10.977 

22  48  24.8 

14.95 

7  38.34 

1.121 

17   10  41.14 

SUN. 

9 

17     7  26.46 

10.994 

22  54     9.7 

13.82 

7   11.23 

1.138 

17   14  37.69 

Mon. 

10 

17  11  50.51 

M.OlO 

22  59  27.4 

-12.67 

6  43.74 

1.154 

17   18  34.25 

Tues. 

11 

17  16  14.93 

1 1 .0*^5 

23     4   17.7 

1 1 .52 

6  15.88 

1.169 

17  22  30.81 

Wed. 

• 

12 

17  20  39.68 

1 1 .038 

23     8  40.5 

10.37 

5  47.69 

1.182 

17  26  27.37 

Thur. 

13 

17  25    4.75 

11.050 

23  12  35.6 

-  9.22 

5  19.18 

1.194 

17  30  23.93 

Frid. 

14 

17  29  30.09 

11.061 

23  16     2.9 

8.06 

4  50.39 

1.205 

17  34  20.49 

Sat. 

15 

17  33  55.68 

11.071 

23  19     2.3 

0.90 

4  21.36 

1.215 

17  38  17.04 

SUN. 

16 

17  38  21.48 

11.079 

23  21  33.8 

-  5.73 

3  52.12 

1 .223 

17  42  13.60 

Mon. 

17 

17  42  47.46 

1 1 .080 

23  23  37.2 

4.56 

3  22.69 

1 .230 

17  46   10.15 

lues. 

18 

17  47  13.61 

11. 092 

23  25  12.4 

3.38 

2  53.10 

1 .236 

17  50     6  71 

Wed. 

19 

17  51  39.89 

1 1 .097 

23  26  19.4 

-  2.2! 

2  23.38 

1 .24 1 

17  54     3.27 

Tluir. 

20 

17  56     6.26 

11.100 

23  26  58.2 

-  1.03 

1  53.57 

1 .244 

17  57  59.83 

Frid. 

21 

18     0  32.70 

11.103 

23  27     8.8 

+  0.15 

1  23.69 

1.247 

18     1  56.39 

Sat. 

SUN. 

Mon. 

22 
23 
24 

18     4  59.19 
18     9  25.69 
18  13  52.16 

11.104 
11.104 
11.102 

23  26  51.1 
23  26     5.1 
23  24  50.8 

■¥   1.33 
2.50 
3.G8 

0  53.76 
0  23.81 

1.218 
1.248 
1.246 

18     5  52.95 
18     9  49.50 

0     6.10 

18  13  46.06 

1  UC8. 

25 

18  18  18.57 

1 1 .099 

23  23     8.4 

+  4.85 

0  35.95 

1.243 

18  17  42.62 

Wed. 

26 

18  22  44.88 

11.004 

23  20  57.7 

6.03 

1     5.71 

1 .238 

18  21  39.18 

Thur. 

27 

18  27   11.08 

11.088 

23  18  18.9 

7.20 

1  35.35 

1 .232 

18  25  35.73 

Frid. 

28 

18  31  37.12 

11.081 

23  15  12.1 

+  8.37 

2     4.83 

1.225 

18  29  32.29 

Sat. 

29 

18  36     2.96 

11.072 

23  11  37.3 

9.53 

2  34.11 

1.216 

18  33  28.85 

SON. 

30 

18  40  28.57 

11.062 

23     7  34.6 

10.69 

3     3.16 

1 .206 

18  37  25.41 

• 

'   Mon. 

1 

31 

18  44  53.92 

1  i  .050 

23     3     4. 1 

11.84 

3  31.95 

1.194 

18  41  21.96 

Tues. 
Note.-. 

1 

32 

-The 
The 
fkre  L 

18  49   18.97 

• 

seniidinmoter  for  me 
•ijpi  ->  prefixed  to  t 
Dcrensing ;  the  sign 

1 1 .03(; 

nn  noon  ir 
lie  hourly 
+  indicat 

S.  22  58     6.0 

my  be  Assumed  the  sj 
cliange  uf  declinatioc 
ca  that  south  declina 

+  12.99 

line  as  thr 
1  indicates 
tlons  are  < 

3     0.45 

it  for  apparent  n 
that  south  do4 1 
locreasing. 

1.180 

oon. 
Lnations 

18  45  18  52 

Diff.  for  1  Hour, 
-f9».b565. 
(Table  HL) 
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III. 


AT  GREENWICH  MEAN  NOON 


§ 


i 


O 
cS 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
1-2 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 

29 

30 

:  31 

32 


as 

« 


336 
337 
338 

339 
?.40 
341 


342 
343 
344 

345 
346 
347 

348 
349 
350 

351 
352 
353 

354 
355 
356 

357 
358 
359 

360 
361 
362 

363 
364 
365 
366 


THE  SUN'S 


TRUE  LONGITUDE. 


II 


249  47  22.6 

250  48  17.1 

251  49   12.8 

252  50     9.5 

253  51     7.2 

254  52     5.8 

255  53     5.0 

256  54     4.9 

257  55     5.5 

258  56     6.7 

259  57     8.4 

260  58   10.6 

261  59  13.2 

262  60  16.2 

264  1   19.7 

265  2  23  6 

266  3  28.0 

267  4  32.9 

268  5  38.3 

269  6  44.3 

270  7  50.9 

271  8  58.1 

272  10     5.8 

273  11    14.1 

274  12  23.1 

275  13  32.6 

276  14  42.5 

277  15  52.9 

278  17     3.7 

279  18   14  8 

280  19  26.2 


3671   281  20  37.7 


V 


II 


46  53.3 

47  47.7 

48  43.2 

49  39.8 

50  37.3 

51  35.7 

52  34.8 

53  34.6 

54  35.0 

55  36.0 

56  37.6 

57  39.6 

58  42.0 

59  44.8 

0  48.1 

1  51.8 

2  56.1 

4  0.8 

5  6.0 

6  11.8 

7  18.3 

8  25.3 

9  32.8 

10  40.9 

11  49.7 

12  59.0 

14  8.8 

15  19.1 

16  29.7 

17  40.6 

18  51.8 

20  3.2 


Diff.  for 
\  Honr. 


152.24 
152.29 
152.34 


152.38 
152.42 
J  52.45 

152.48 
152.51 
152.54 

152.56 
152.58 
1 52.()0 

I52.«2 
1 52.64 
I52.(>H 

152.67 
152.69 
152.71 

152.73 
152.76 
152.78 

152.81 
152.84 
152.86 

152.88 
152.00 
152.92 

152.94 
i  52.96 
1 52.97 
152.97 

152.98 


LATITUDE. 


II 


4-  0.61 
0.54 
0.45 

4-  0.34 

0.21 

+  0.08 

-  0.05 
0.17 
0.29 

-  0.39 
0.46 
0.50 

-  0.51 
0.49 
0.44 

-  0.36 
0.26 
0.14 

-  0.01 
-h  0.12 

0.25 

+  0.36 
0.47 
0.55 


-f 


0.61 
0.64 
0.63 


-f  0.60 
0.54 
0.45 
0.34 

-h  0.22 


LognriLliiii 

of  the 

Rndins  Voot.or 

of  the 

Knrth. 


Diff.  for 
1  Hour. 


9.9936925 
9.9936285 
9  9935658 

9.9935046 
9.9934447 
9.99^33862 

9.9933293 
9.9932740 
9.9932204 

9.9931687 
9.9931191 
9  9930716 

9.9930265 
9  9929839 
9.9929439 

9.9929065 
9.9928718 
9  9928399 

9.9928108 
9.9927846 
9.9927611 

9  9927403 
9.992722 1 

9.9927064 

I 

9.9926932  ' 
9  9926823 
9.9926735 

9.9926667 
9.9926618 
9  9926588 
9.9926576 


-27.0 
26.4 
25.8 

-25.2 
24  .n 
24.0 

-23.4 
22.7 

21.9 

-21.1 
20.2 
19.3 

-18.3 
17.2 
16.1 

-15.0 
13.9 
12.7 

-1 1.6 

10.4 

9.3 

-  8.1 
7.0 
6.0 

-  .5.0 
4.1 
3.2 

-  2.4 
1.6 
0.9 

-  0.2 


9.9926581  '    +  0.5 


NOTK. — Tho  numbers  hi  column  A  correspond  to  the  true  equinox  of  the  dalo;  in  column  A',  to 
the  mean  equinox  of  January  (H.O. 


Meftu  Time 

of 

Sideireal  Noon. 


h       m        a 

7  15  43.18 
7  11  47.27 
7     7  51.36 

7  3  55.45 
6  59  59.54 
6  56     3.63 

6  52  7.72 
6  48  11.81 
6  44  15.89 

6  40  19.98 
6  36  24.07 
6  32  28.16 

m 

6  28  32.24 
6  24  36.33 
6  20  40.42 

6  16  44.51 
6  12  48.59 
6  8  52.68 

6  4  56,77 
6  1  0.86 
5  57  4.95 

5  53  9.04 
5  49  13.13 
5  45  17.22 

5  41  21.30 
5  37  25,39 
5  33  29.48 

5  29  33.57 

5  25  37.65 

5  21  41.74 

5  17  45.83 

5  13  49.92 


Diff.  for  1  Hour, 

—  9-.8296. 
(Table  II.} 
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GREENWICH  MEAN  TIME 


0 

THE 

MOON'S 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

Day  ot 

Nuon. 

16  38.9 

MiduigbC. 

NlKIJI. 

Diff.  for 
1  Hour. 

+  l'.'3l 

Miiliii^lit. 

] 

1 

16  42.6 

CO  59!3 

6l'  13!0 

2 

16  45.1 

16  46.2 

61   22.1 

+:).r>5 

61  26.2 

3 

16  45.9 

16  44.2 

61  25.1 

-o.:n 

61    18.8 

4 

16  41.1 

16  36.8 

61     76 

-l.i:i 

60  51.8 

5 

16  31.4 

16  25.1 

60  31.9 

I.HO 

60     8.7 

6 

16   18.1 

16  10.5 

59  42.9 

2.23 

59   15.2 

7 

\%     2.7 

15  54.7 

58  46  3 

^2.4M 

58  16.9 

8 

15  46.7 

15  39.0 

57  47.7 

2.41 

57   19.2 

9 

15  31.5 

15  24  5 

56  51.9 

2.21 

56  26.1 

10 

15  18.0 

15   12.0 

56     2. 1 

-1.92 

55  40  1 

11 

15     6.6 

15     1.8 

55  20.2 

I.51J 

55     2.6 

VI 

14  57.6 

14  54.0 

54  47.3 

1.18 

54  34.2 

13 

14  51.0 

14  48.6 

54  23.2 

-0.83 

54   14.4 

14 

14  46.8 

14  45.5 

54     7.6 

0.48 

54     2.8 

15 

14  44.6 

14  44.3 

53  59.7 

-0.19 

53  58.3 

16 

14  44.3 

14  44.7 

53  58.4 

+0.07 

54     0.0 

17 

14  45.5 

14  46.7 

54     3.0 

0.30 

54     7.2 

18 

14  48.1 

14  49.9 

54   12.6 

0.50 

54  19.1 

19 

14  52  0 

14  54.4 

54  26.7 

+0.68 

54  35.4 

20 

14  570 

15     00 

54  45.2 

0.86 

54  56.1 

21 

15     3.3 

15     6  9 

55     8.2 

1.06 

55  21.4 

22 

15   10.8 

15   15.1 

55  35.8 

+  1.26 

55  51.5 

23 

15  19.7 

15  24.6 

56     8.4 

1.46 

56  26.5 

24 

15  29.9 

15  35.5 

56  45.9 

1.66 

57     6.4  ; 

25 

15  41.3 

15  47.4 

57  27.9 

+  1.83 

57  50  3 

26 

15  53.7 

16     0.0 

58   13.3 

1.93 

58  36.5 

27 

16     6.3 

16   12  5 

58  59.7 

l.!M 

59  22.3 

28 

16  18.4 

16  23.8 

59  43.9 

+  1.73 

60     3.8 

29 

16  28.6 

16  32.6 

60  21.5 

1.36 

60  36.4  ' 

30 

16  35.8 

16  37.8 

60  47.9 

0.80 

60  55.5  1 

31 

16  38.8 

16  38.5 

60  58.9 

+0.10 

60  57.9 

32 

16  36.9 

16  34.2 

60  52.2 

-0.66 

60  42.0 

Diff.  for 
1  Uoiir. 


+0.05 
+0.13 
-0.73 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


)i       111 

22  55.9 

23  56.7 

6 


-1.49        0  59.7 


2.04 
2.36 

-2.44 
2.33 
2.07 

-1.75 
1.37 
1.00 

-0.65 

0.33 

-0.05 

+0.19 
0.40 
0.59 

+0.77 
0.96 
1.15 

+  1.36 
1.50 
1.75 

+  1.89 
1.94 
1.84 

+  1.57 

1. 10 

+0.46 

-0.88 

-1.03 


2 
3 


2.9 
4.0 


4     1.3 

4  54.3 

5  43.3 

6  29.0 

7  12.5 

7  54.8 

8  36.8 

9  19.4 
10     3.1 

10  48.5 

11  35.7 

12  24.4 

13  14.1 

14  4.1 

14  53.8 

15  42.7 

16  30.7 

17  18.2 


18 
18 
19 


5.8 
54.4 
45.1 


20  38.8 

21  36.1 

22  36.9 

23  39.9 


Diff.  for 
1  Hour. 


ni 
2.47 

2.59 


2.67 
2.60 
2.47 

8.30 
8.11 
1.96 

1.86 
1.78 
1.75 

1.77 
1.80 
1.86 

1.03 
2.00 
2.06 

2.08 
8.08 
2.05 

2.01 
1.98 
1.97 

2.00 
2.06 
2.18 

2.31 
2.47 
2.60 
2.65 


AGE. 


Noon. 

27.5 

28.5 

0.1 

1,1 
2.1 
3.1 

4.1 
5.1 
6.1 

7.1 
8.1 
9.1 

10.1 
11.1 
12.1 

13.1 
14.1 
15.1 

16.1 
17.1 
18.1 

19.1 
20.1 
21.1 

22.1 
23.1 
24  1 

25.1 
26.1 
27.1 
28.1 

29.1 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


flEour. 

Right  Asoensiou 

Dift".  for 
1  Minute. 

Declination. 

Difflfor 
1  Miuut«. 

Hour. 

KigbtAsccu.iou. 

Diff.  for 
1  Minate. 

Dedinntion. 

Difilfor 
lMlnat<v 

SA^ 

rURDi 

iY  1. 

MONDAY  3. 

1 

li     ni     9 

s 

0/1/ 

// 

li     ni     B 

8 

0      /      // 

// 

0 

14  45  59.05 

9.4139 

S.IO  58  24.6 

19.389 

0 

16  47  47.13 

9.6479 

S.19    8  31.7 

7J73 

1 

14  48  24.04 

3.4 19Q 

1 1    10  45.7 

19.390 

1 

16  ,50  2/).07 

9.6507 

19  15  49.8 

7.230 

2 

14  50  49.35 

3.4Q45 

11  23    3.0 

19.957 

2 

16  .53    5.21 

9.6540 

19  22  59.3 

7.085 

;    3 

14  53  14.98 

9.4396 

11  35  16.5 

19.191 

3 

10  .^.5  44.55 

9.6579 

19  30    0.0 

6.939 

4 

14  55  40.93 

9.4351 

1 1  47  25.9 

13.199 

4 

10  .58  24.08 

9.6604 

19  3()  51.9 

6.7y9 

5 

14  58    7.19 

9.4404 

11  59  31.2 

19.053 

5 

17     1     .3.80 

9.6634 

19  43  3.5.0 

6.643 

6 

15    0  33.77 

9.4457 

12  11  32,3 

11.989 

0 

17    3  43.09 

9.6663 

19  ,50    9.1 

6.493 

7 

15    3    0.07 

9.4511 

12  23  29.0 

11.908 

7 

17     ()  23.75 

9.6691 

19  5()  34.2 

6JM3 

8 

15    5  27.90 

9.4565 

12  35  21.3 

11.833 

8 

17     9    .3.JJ8 

3.6717 

20    2  50.3 

6.199 

9 

15    7  55.45 

9.4618 

12  47    9.0 

11.756 

9 

17  11  i4M6 

9.6749 

20    8  57.3 

6.039 

10 

15  10  23.31 

9.4671 

12  .58  52.0 

11.677 

to 

17  14  24.89 

9.6767 

20  14  .5.5.0 

5.l'o4 

!  11 

15  12  51.50 

9.4795 

13  10  30.2 

11.597 

II 

17   17     5.57 

9.6791 

20  20  43.4 

5.7« 

ja 

15  15  20.01 

9.4778 

13  22    3.0 

11.514 

12 

17   19  4(J.38 

9.6819 

20  20  22.5 

5.574 

13 

15  17  48.84 

9.4833 

13  33  31,9 

11.499 

13 

17  22  27.31 

9.6639 

20  31  52.3 

5.418 

14 

15  20  17.99 

9.4885 

13  44  55.1 

11.349 

14 

17  25    8.30 

3.6853 

20  37  12.7 

5.361 

15 

15  22  47.4() 

9.4938 

13  50  13.0 

11.954 

15 

17  2/  49.53 

3.6870 

20  42  2:3.6 

5.109 

1(> 

15  25  17.25 

9.4991 

14    7  25.0 

11.165 

16 

17  3u  30.80 

3.6687 

20  47  2.5.0 

4.943 

17 

15  27  47.30 

9.5044 

14  18  32.8 

11.073 

17 

17  33  12.17 

.     3.6909 

20  52  16.8 

4.784 

18 

15  30  17.78 

3.5097 

14  29  34.4 

10.979 

18 

17  35  .53.02 

9.6915 

20  .56  59.1 

4.S35 

19 

15  32  48.52 

9.5150 

14  40  .30.3 

10.883 

19 

17  38  35.15 

9.6937 

21     1  31.8 

4.464 

:  20 

15  35  19,58 

9.5909 

14  51  20.4 

10.786 

20 

17  41  16.75 

9.6939 

21     5  54.8 

4.303 

,  21 

15  37  50.95 

9  5954 

15    2    4.: 

10.687 

21 

17  43  ,58.42 

9.6949 

21  10    8.1 

4.140 

22 

15  40  22.63 

9.5306 

15  12  42.9 

10.566 

22 

17  40  40.14 

9.6957 

21   14   M.H 

3.977 

23 

15  42  54.62 
SI 

9.5358 

JNDA 

S.15  23  15.0 
Y  2. 

10.483 

23 

17  49  21.91 
TC 

9,6964 

FESDA 

S.2I   18    5.3 
Y  4. 

3.813 

0 

15  45  26.93 

9.5410 

8,15  33  40.9 

10.379 

0 

17  52    3.71 

9.6969 

S.21  21  49.2 

3.6S0 

,     1 

15  47  59.54 

9.5460 

15  44     0.5 

10972 

1 

17  54  45.54 

9.6973 

21  25  23.3 

3.487 

2 

15  50  32.45 

9.5511 

15  54  13.0 

10.164 

2 

17  57  27.:^ 

9.6976 

21  28  47.6 

3.323 

1     3 

15  53     5.(J7 

9.5561 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION, 


Hoar. 


Bight  AaoeDsioii. 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Diftfor 
1  Minute. 


Deolination. 


Difllfor 
1  Minnie 


SATUEDAY  29. 


h     m 

15  19 
15  22 
15  24 
15  27 
15  2<) 
15  31 
15  34 
15  36 
15  39 
15  41 
15  44 
15  46 
15  49 
15  51 
15  54 
15  56 
15  59 


16 
16 
16 
16 


1 
4 
6 
9 


16  11 
16  14 
16  16 


a 

8 

45.52 

9.4074 

10.14 

9.4133 

35.10 

9.4189 

0.41 

9.4947 

26.07 

9.4306 

52.08 

9.4363 

18.43 

9.4491 

45.13 

9.4479 

12.18 

9.4538 

39.58 

9.4596 

7.33 

9.4653 

35.42 

9.4711 

3.86 

9.4768 

32.64 

9.4896 

1.77 

9.4883 

31.24 

9.4940 

1.05 

9.4997 

31.21 

9.5055 

1.71 

9.5111 

32.54 

9.5167 

3.71 

9.5993 

35.22 

9.5979 

7.06 

9.5333 

39.22 

9.5387 

S.13 
13 
13 
14 
14 
14 
14 
14 
15 
15 


37^ 
48 
59 
10 
21 
32 
42 
53 
3 
14 
15  24 
15  34 
15  44 

15  54 

16  4 
16  14 
16  23 

16  a*) 

16  42 


16 
17 
17 
17 


52 
1 

10 
19 


S.17  28 


SUNDAY  30. 


48.6 
50.7 
48.1 
40.7 
28.3 
10.8 
48.2 
20.3 
47.0 
8.3 
24.0 
34.0 
38.3 
36.7 
29.1 
15.4 
55.5 
29.4 
56.9 
17.9 
32.3 
40.1 
41.1 
35.2 


11.074 

10.996 

10.917 

10.835 

10.751 

10.666 

10.579 

10.490 

10.400 

10.306 

10.914 

10.119 

10.099 

9.993 

9.899 

9.790 

9.617 

9.519 

9.404 

9.995 

9.185 

suns 

8.843 


0 

16  19  11.71 

9.5441 

8.17  37  22.3 

8.797 

1 

16  21  44.52 

9.5495 

17  46    2.4 

8.608 

2 

16  24  17.65 

9.5649 

17  54  35.3 

8.488 

3 

16  26  51.11 

9.5609 

18    3    1.0 

8.367 

4 

16  29  24.88 

9.5654 

18  11   19.3 

8.943 

5 

16  31  58jm 

9.5706 

18  19  30.2 

8.119 

6 

16  34  33.35 

9.5757 

18  27  33.6 

7.903 

7 

16  37    8.04 

9.5807 

18  35  29.4 

7.865 

8 

16  39  43.0.3 

9.5857 

18  43  17.4 

7.735 

9 

16  42  18.32 

9.5906 

18  50  57.6 

7.604 

10 

16  44  53.90 

9.5954 

18  58  29.9 

7.479 

11 

16  47  29.76 

9.6001 

19    5  54.3 

7.339 

12 

Ki  50    5.91 

9.6046 

19  13  10.6 

7.904 

13 

16  52  42.34 

9.0094 

19  20  18.8 

7.067 

]4 

16  55  19.04 

9.6138 

19  27  18.7 

6.999 

15 

16  57  56.00 

9.6189 

19  34  10.3 

6.791 

16 

17    0  33.23 

9.0996 

19  40  53.6 

6.651 

17 

17    3  10.71 

9.0987 

19  47  28.4 

6.508 

18 

17    5  48.44 

9.6308 

19  53  54.6 

6J165 

19 

17    8  26.41 

9.6349 

20    0  12.2 

6.999 

20 

17  11     4.63 

94089 

20    6  21.2 

6.077 

21 

17  13  4^08 

9.6497 

20  12  21.4 

5.930 

tt2 

17  16  21.75 

9JRiM 

20  18  12.8 

5.789 

23 

17  19    0.64 

9.6500 

20  23  55.3 

5.633 

24 

17  21  39.75 

9.6535 

S.20  29  28.8 

5.483 

Hour. 


Bight  AaoenaioD. 


Difllfor 
1  Minute. 


DeoUnaiion. 


Difllfor 
1  Minute. 


MONDAY  81. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 

17  21 
17  24 
17  26 
17  29 
17  32 
17  34 
17  37 
17  40 
17  42 
17  45 
17  48 
17  51 
17  53 
17  56 
17  59 


18 
18 
18 
18 

18 


1 
4 
7 
9 
12 


18  15 
18  17 
18  20 
18  23 


s 

a 

39.75 

9.6535 

19.06 

901568 

.58.57 

9.6601 

38.27 

9.6639 

18.16 

9.6669 

.58.22 

9.6691 

38.45 

9.6718 

18.84 

9.6745 

.59.39 

9.6770 

40.08 

9.6793 

20.91 

9.6816 

1.87 

9.6837 

42.95 

9.6856 

24.14 

9.6674 

5.44 

9.6699 

4a84 

9.6907 

28.32 

9.6990 

9.88 

9.6939 

51.51 

9.6943 

33.20 

9.6060 

14.94 

9.0960 

56.72 

9.0967 

38.54 

9.6979 

20.38 

9.6976 

8.20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

8.21 


29  28.8 
34  53.3 
40  8.7 
45  14.9 
50  11.9 
54  59.7 
59  38.2 
4  7.3 
8  26.9 
12  37.1 
16  37.8 
20  28.9 
24  10.3 
42.1 
4.2 
16.7 
19.4 
12.3 
55.4 
45  28.7 
47  52.1 
50  5.7 
52  9.4 
54  3.1 


27 
31 
34 
37 
40 
42 


6.483 
5.S99 
5.180 
6.097 
4.878 
4.710 
4.503 
4.406 
4.949 
4.091 
3.939 
3.771 
3.610 
3.449 
3.988 
3.196 
9.963 
9.800 
9.636 
9.479 
9.308 
9.144 
1.978 
1.819 


TUESDAY,  JANUARY  1,  1889. 
0  I    18  26    2.24  I    9.6077  18.21  55  46.9  |     1.647 


PHASES  OP  THE  MOON. 


%  New  Mood  .  . 
^  First  Quarter  • 
O  Full  Moon  .  • 
<C  Loot  Quarter  • 


d  h  m 

Dec      2  22  5.6 

.    .     9  18  45.8 

•    .    17  22  40.8 

..    25  17  59.9 


d  h 

<C  Perigee  ....  Dec      2  15JS 

C  Apogee 15  \1SI 

C  Perigee 81  5.7 
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xm. 


OBEENWIOU  MEAN  TIME. 

LUNAR  DISTANCES. 

ja   . 

4 

Name  aud  Direotlon 
of  Object. 

Noon. 

P.L. 

of 

DliT. 

* 

mh. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

Diff 

vm^ 

1 

P.L.  1 
of 
Diff. 

Suw 

W. 

0           /        // 

15  27  26 

9401 

0           1         It 

17  10  59 

9394 

O         1        n 

18  54  42 

9309 

Off' 

20  38  28 

9304  ' 

Fomalhaut 

E. 

66  49  28 

9961 

65    2  31 

9378 

63  15  59 

9906 

61  29  54 

9317 

a  Pegasi 

E. 

83  26  55 

9401 

81  43  22 

9414 

80    0    7 

9490 

78  17  13 

9445 

5 

Sun 

W. 

29  15  32 

9435 

30  58  17 

9448 

32  40  44 

9461 

34  22  52 

9476  , 

Fomalhaut 

E. 

52  47  51 

9446 

51    5  25 

9489 

49  23  46 

9517 

47  42  57 

95S6  1 

a  Pegasi 

E. 

69  49  15 

9551 

68    9  12 

9577 

66  29  45 

9606 

64  50  57 

9635 

6 

Suif 

W. 

42  48    6 

9558 

44  27  59 

9576 

46    7  27 

9504 

47  46  30 

9613  I 

Fomalhaut 

E. 

39  33  42 

9808 

37  59  25 

9875 

36  26  34 

9949 

34  55  17 

3031  ' 

a  Pegasi 

E. 

56  47  59 

9818 

55  13  54 

9869 

53  40  46 

9909 

52    8  38 

9969  1 

a  Arietis 

E. 

98  24  50 

9379 

96  40  45 

9395 

94  57    3 

9419 

93  13  45 

9«9 

7 

Sun 

W. 

55  55  12 

9711 

57  31  37 

9739 

59    7  35 

9799 

60  43    6 

9779  ' 

Vends 

W. 

18  47  11 

9794 

20  21  47 

9811 

21  56    1 

9696 

23  29  52 

9847  1 

a  Arietis 

E, 

84  43  44 

9595 

83    3    5 

9545 

81  22  54 

9506 

79  43  12 

9586  i 

AldebarsD 

E. 

116    7  25 

9375 

114  23  15 

9394 

112  39  32 

9413 

no  56  16 

1 
943S 

8 

Sun 

W. 

68  34    4 

9873 

70    6  57 

9803 

71  39  25 

9913 

73  11  27 

9933 

a  AquilflB 

W. 

40  16    4 

4497 

41  21     1 

4390 

42  27  35 

4996 

43  35  37 

4143 

Venus 

W. 

31  12  59 

9945 

32  44  21 

9064 

34  15  19 

9084 

35  45  52 

3004 

Mars 

W. 

20  29  48 

9781 

22    4  41 

9809 

23  39    6 

9889 

25  13    5 

9849 

a  Arietis 

E. 

71  31  53 

9604 

69  55    5 

9716 

68  18  47 

9740 

66  43    0 

9763  1 

Aldebaran 

E. 

102  26  39 

9597 

100  46    3 

9545 

99    5  53 

9564 

97  26    9 

9583 

9 

Sun 

W. 

80  45  28 

3099 

82  15    5 

3047 

83  44  20 

3065 

85  13  12 

308i' 

a  Aquil» 

w. 

49  32  40 

3809 

50  46  38 

3894 

52    1  15 

3709 

53  16  26 

3763 

Venus 

w. 

43  12  36 

3090 

44  40  47 

3117 

46    8  36 

3135 

47  36    3 

3153 

Mars 

W- 

32  56  51 

9935 

34  28  25 

9954 

35  59  36 

9971 

37  30  25 

9980  ' 

a  Arietis 

E. 

58  51  40 

9881 

57  18  57 

9906 

55  46  46 

9931 

54  15    7 

9957 

Aldebaran 

E. 

89  13  40 

9679 

87  36  22 

9680 

85  59  27 

9705 

84  22  54 

9791 

10 

Sun 

W. 

92  32  18 

3167 

93  59    7 

3189 

95  25  38 

3108 

96  51  50 

3919  ' 

a  Aquilte 

W. 

59  38  42 

3667 

60  56    4 

3655 

62  13  39 

3645 

63  31  25 

3636 

Venus 

W. 

54  48    4 

3£r7 

56  13  29 

3953 

57  38  35 

3968 

59    3  24 

3983 

Mars 

W. 

44  59    8 

3079 

46  27  52 

3087 

47  56  18 

3101 

49  24  26 

3116  , 

a  Arietis 

E. 

46  45  14 

3098 

45  17    2 

3199 

43  49  28 

3169 

42  22  33 

3197 

AldebaraD 

E. 

76  25  26 

9799 

74  50  57 

9813 

73  16  46 

9898 

71  42  54 

9849 

11 

Sun 

W. 

103  58  40 

3980 

105  23  15 

3993 

106  47  35 

3304 

108  11  42 

3316 

a  Aquilfe 

W. 

70    2     1 

3613 

71  20  21 

3619 

72  38  42 

3611 

73  57    4 

3611 

Venus 

W. 

66    3  16 

3351 

67  26  28 

3364 

68  49  26 

:m6 

70  12  10 

3337 

Mars 

W. 

56  40  50 

3183 

58    7  20 

3195 

59  33  35 

3907 

60  59  36 

3918 

Fomalhaut 

W. 

34  43    8 

3600 

36     1  42 

3563 

37  20  57 

3589 

38  40  49 

3906 

Aldebaran 

E. 

63  57  49 

9904 

62  25  35 

2916 

60  53  36 

9996 

59  21  50 

9937 

12 

Sujv 

W. 

115    9    7 

3366 

116  32    2 

3376 

117  54  46 

3384 

119  17  21 

3399 

a  Aquilce 

W. 

80  28  41 

3690 

81  46  54 

3693 

83    5    3 

3697 

84  23    8 

3839 

Venus 

W. 

77    2  44 

3438 

78  24  17 

3447 

79  45  40 

3455 

81     6  54 

3tfS 

Mars 

W. 

68    633 

3968 

69  31  22 

3976 

70  56    1 

3964 

72  20  31 

3itt 

Fomalhaut 

W. 

45  26  53 

3406 

46  49    4 

3309 

48  11  30 

3381 

49  34    8 

3339 

a  Pegasi 

w. 

34  18    7 

4501 

35  21  58 

4309 

36  27  20 

4306 

3734    5 

«90 

XIV. 
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QBEEM  WIOH  MEAN  TIME. 

LUNAB  DT8TANCE8. 

6 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direetlon 
of  Object. 

Midnight. 

of 
Biff. 

XVlu 

of 

Diff. 

XVIUH. 

of 
Diff. 

XXl^- 

of 
Diff. 

o       1      n 

O           t        f 

O          #        It 

--  ®  —  '     " 

4 

Sun 

W. 

22  22  12 

9398 

24    5  49 

9405 

25  49  16 

9414 

27  32  31 

9494 

Fomalhaut 

E. 

59  44  19 

S330 

57  59  17 

9364 

56  14  50 

9389 

54  31    0 

9416 

a  Pegasi 

E. 

76  34  43 

9463 

74  52  38 

9489 

73  11    0 

9504 

71  29  52 

9596 

5 

Sun 

W. 

36    4  39 

9499 

37  46    4 

9507 

39  27    7 

9593 

41    7  48 

9540 

Fomalhaut 

E. 

46    3    1 

9598 

44  24    3 

9643 

42  46    7 

9693 

41    9  18 

9748 

a  PegaBi 

E. 

63  12  50 

9667 

61  a5  26 

9701 

59  58  48 

S738 

58  22  58 

9776 

6 

Sun 

W. 

49  25    7 

9639 

51     3  18 

9659 

52  41     2 

9679 

54  18  20 

9691 

Fomalhaut 

E. 

2Si  25  43 

3194 

31  58    3 

3999 

30  32  28 

3348 

29    9  12 

3485 

a  Pegasi 

E. 

50  37  34 

3014 

49    7  38 

3071 

47  38  53 

8133 

46  11  24 

3901 

a  Arietis 

E. 

91  30  52 

9448 

89  48  25 

9466 

88    6  24 

9485 

66  24  50 

9505 

7 

Sun 

W. 

62  18  11 

9799 

63  52  49 

9813 

65  27    0 

9833 

67    0  45 

9653 

VEf(U8 

W. 

25    3  19 

9866 

26  36  21 

98a'> 

28    8  59 

9905 

29  41  12 

9995 

a  Arietis 

E. 

78    3  58 

9607 

76  25  13 

9699 

74  46  57 

9650 

73    9  10 

9679 

Aldebaran 

E. 

109  13  27 

9451 

107  31     5 

9470 

105  49  10 

9489 

104    7  41 

9508 

8 

Sun 

W. 

74  43    4 

9953 

76  14  16 

9979 

77  45    4 

9991 

79  15  28 

3010 

aAquilffi 

W. 

44  44  57 

4071 

45  55  27 

4008 

47    6  59 

3953 

48  19  25 

3905 

Venus 

W. 

37  16    0 

3093 

38  45  44 

3049 

40  15    5 

3061 

41  44    2 

3080 

Mars 

W. 

26  46  39 

9861 

28  19  48 

9880 

29  52  3i3 

9898 

31  24  54 

9917 

a  Arietis 

E. 

65    7  43 

9786 

63  32  57 

9809 

61  58  41 

9639 

60  24  55 

9856 

Aldebaran 

E. 

95  46  50 

9601 

94    7  56 

9619 

92  29  27 

9637 

90  51  22 

9654 

9 

Sun 

W. 

86  41  43 

3100 

88    9  53 

3117 

89  37  42 

3134 

91     5  10 

3151 

aAqiiilee 

W. 

54  32    7 

3738 

55  48  14 

3716 

57    4  44 

3697 

58  21  34 

3680 

Vewus 

W. 

49    3    8 

3171 

50  29  52 

3188 

51  56  16 

3904 

53  22  20 

3991 

Mars 

W. 

39    0  51 

3006 

40  30  56 

3093 

42    0  40 

3039 

43  30    4 

3056 

a  Arietis 

E. 

52  44    0 

9983 

51  13  26 

3011 

49  43  27 

3039 

48  14    3 

3068 

Aldebaran 

E. 

82  46  42 

9737 

81  10  51 

9753 

79  35  22 

9769 

78    0  14 

9785 

10 

Sun 

W. 

98  17  45 

3996 

99  43  23 

3940 

101     8  45 

3954 

102  33  50 

39671 

a  AquiliB 

W. 

64  49  20 

3699 

66    7  23 

3694 

67  25  31 

3690 

68  43  44 

3616 

Venus 

W. 

60  27  55 

3998 

61  52    9 

3319 

63  16    7 

3395 

64  39  49 

3338 

Mars 

W. 

50  52  16 

3130 

52  19  49 

3144 

53  47    5 

3]«8 

55  14    5 

3170 

a  Arietis 

E. 

40  56  20 

3933 

39  30  50 

3971 

38    6    5 

3313 

36  42    8 

3358 

Aldebaran 

E. 

70    9  20 

9855 

68  ;i6    3 

9867 

67    3    2 

9880 

65  30  18 

9899 

11 

Sun 

W. 

109  35  35 

3397 

110  59  15 

3337 

112  22  44 

3347 

113  46    1 

3357 

aAquUfB 

W. 

75  15  26 

3619 

76  33  47 

3613 

77  52    7 

3615 

79  10  25 

3617 

Venus 

W. 

71  34  41 

3399 

72  56  59 

3409 

74  19    5 

3419 

75  41    0 

3499 

Mars 

W. 

62  25  24 

3999 

63  50  59 

3939 

65  16  22 

3949 

66  41  33 

3959 

Fomalhaut 

W. 

40    1  13 

3475 

41  22    5 

3454 

42  43  21 

3435 

44    4  58 

3419 

Aldebaran 

E. 

57  50  18 

9947 

56  18  59 

9957 

54  47  52 

9966 

53  16  57 

9976 

12 

Sun 

W. 

120  39  47 

3400 

122    2    4 

3407 

123  24  13 

3413 

124  46  15 

3490 

a  Aquilie 

W. 

85  41     8 

3635 

86  59    4 

3640 

88  16  55 

3646 

89  34  40 

3651 

Venus 

W. 

82  27  59 

3471 

a?  48  55 

3479 

85    9  43 

3485 

86  30  24 

3491 

Mars 

W. 

73  44  52 

3300 

75    9    4 

3306 

76  33    8 

3313 

77  57    4 

3319 

Fomalhnut 

W. 
W. 

50  56  56 
38  42    5 

3364 
4156 

52  19  54 
39  51  13 

3356 

4099 

53  43    1 
41     1  22 

3349 
4035 

55    6  16 
42  12  27 

3343 

3984 

a  Pegasi 
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XV. 


Q&BENWIOH  MEAN  TIME. 

LUNAS  DISTAirCES. 

1 
1 

12 

Kame  and  Direotton 
of  Object. 

Noon. 

P.L. 
of 

Diff. 

nib. 

P.L. 
of 

Diff. 

VIb. 

P.L. 
of 

Diff. 

IX)^ 

I 

P.L., 

•r 

DUL  . 

Aldebaran 

£. 

C         1       n 

51  46  14 

9085 

O          1         II 

50  15  42 

9993 

48  45  20 

aooo 

0          /        /« 

47  15    7 

1 

3007 

;  Pollux 

E. 

96    0  11 

3009 

94  30  10 

3018 

93    0  19 

3096 

91  30  38 

3033 

13     Sun 

W. 

126    8    9 

3496 

127  29  56 

3431 

128  51  37 

3437 

130  13  12 

3441 

Vends 

W. 

87  50  58 

3497 

89  11  25 

3503 

90  31  46 

3507 

91  52    2 

3519 

Mars 

W. 

79  20  53 

3335 

80  44  35 

3331 

82    8  11 

3336 

83  31  41 

3340 

Fomalhaut 

W. 

56  29  38 

3338 

57  53    6 

3333 

59  16  39 

3399 

60  40  17 

3395 

oc  Peeasi 
AldeiNiran 

W. 

43  24  22 

3938 

44  37    3 

3896 

45  50  27 

3858 

47    4  29 

3894 

E. 

39  46  15 

3040 

38  16  52 

3045 

36  47  35 

3051 

35  18  25 

3066 

Pollux 

E. 

84    4  18 

3064 

82  35  24 

3069 

81    6  37 

3073 

79  37  55 

3078 

14 

Venus 

W. 

98  32  11 

3531 

99  52     1 

3533 

101  11  49 

3535 

102  31  34 

3537 

Fomalhaut 

W. 

67  39  29 

3310 

69    3  29 

3307 

70  27  32 

3305 

71  51  38 

S309 

OL  Pegasi 

W. 

53  22  33 

3693 

54  39  28 

3673 

55  56  44 

3663 

57  14  21 

3636 

Pollux 

E. 

72  15  44 

3097 

70  47  31 

3101 

69  19  22 

3103 

67  51  16 

3105 

Satuen 

E. 

100    0  12 

3057 

98  31  10 

3060 

97    2  11 

3061 

95  33  14 

306S 

Regulus 

E. 

108    1  46 

3070 

106  33    0 

3079 

105    4  16 

3074 

ia3  a5  34 

3076 

15 

Fomalhaut 

W. 

78  52  45 

3993 

80  17    5 

3991 

81  41  27 

3880 

83    5  51 

3968 

a  Pegasi 

W. 

63  46  40 

3566 

65    5  51 

3556 

66  25  15 

3544 

67  44  51 

3634 

Pollux 

E. 

60  31  25 

3114 

59    3  33 

3116 

57  35  43 

3117 

56    7  54 

3119 

Satuen 

E. 

88    8  52 

3068 

86  40    3 

3068 

85  11  14 

3067 

83  42  24 

3066 

Regulus 

E. 

96  12  33 

3081 

94  44    0 

3081 

93  15  27 

3080 

91  46  53 

3079 

16 

Fomalhaut 

W. 

90    8  20 

3980 

91  32  55 

3978 

92  57  32 

3977 

94  22  10 

3976 

a  Pegasi 

W. 

74  25  25 

3491 

75  45  59 

3484 

77    6  41 

3478 

78  27  30 

3471 

a  Arietis 

W. 

30  57  55 

3661 

32  15    2 

3699 

33  33    5 

3584 

34  51  .57 

3545 

Pollux 

E. 

48  49  10 

3193 

47  21  28 

3194 

45  53  48 

3195 

44  26    9 

3196 

Saturn 

£. 

76  18    1 

3061 

74  49    4 

3060 

73  20    5 

3068 

71  51     4 

3066 

Regulus 

E. 

84  23  53 

3075 

82  55  13 

3073 

81  26  31 

S079 

79  57  47 

3060 

17 

aPe^i 
a  Arietis 

W. 

85  13  13 

3446 

86  34  38 

3441 

87  56    8 

3438 

89  17  42 

3433 

W. 

41  35  39 

3401 

42  57  55 

3379 

44  20  35 

8359 

45  43  38 

zm 

Pollux 

E. 

37    8  18 

3135 

35  40  51 

3139 

34  13  29 

8143 

32  46  12 

3148 

Saturn 

£. 

i'A  25  15 

3043 

62  55  55 

3040 

61  26  32 

3037 

59  57    5 

3034 

Regulus 

E. 

72  33  25 

3057 

71    4  23 

3055 

69  35  18 

3059 

68    6    9 

3049 

18 

a  Arietis 

W. 

52  43  52 

3964 

54    8  46 

3950 

55  a3  56 

3938 

56  59  20 

3996 

Aldebaran 

W. 

19  40  37 

3044 

21    9  55 

3038 

22  39  21 

3031 

24    8  55 

3095 

Saturn 

E. 

52  28  46 

3015 

50  58  .52 

3011 

49  28  53 

3007 

47  58  49 

3000 

Regulus 

E. 

60  39  25 

3030 

59    9  50 

3097 

57  40  11 

3093 

.56  10  27 

3018 

19 

a  Arietis 

W. 

64    9  39 

3174 

65  36  19 

3164 

67    3  11 

3155 

68  30  14 

3147 

Aldebaran 

W. 

31  38  36 

9997 

a3    8  53 

9990 

34  39  18 

9985 

36    9  50 

vn 

Saturn 

E. 

40  27    4 

9980 

38  56  26 

9974 

37  25  41 

9969 

35  54  .50 

9905 

Regulus 
'  Spica 

E. 

48  40  26 

9997 

47  10    9 

9999 

45  39  46 

9988 

44    9  18 

9883 

E. 

102  36  16 

3095 

101    6  34 

3019 

99  36  45 

3014 

98    6  49 

3600 

20 

a  Arietis 

W. 

75  48    5 

3104 

77  16  10 

3096 

78  44  24 

3088 

80  12  48 

3660 

Aldebaran 

W. 

43  44  21 

9946 

45  15  39 

9949 

46  47    4 

9936 

48  18  37 

9990 

Regulus 
Spica 

E. 

36  35  25 

9958 

35    4  20 

9953 

33  33    8 

9948 

32    1  50 

89e 

E. 

90  35  26 

9970 

89    4  47 

9973 

87  34    0 

9067 

86    3    6 

9961 

1 

XVL 
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aRE£NWIGH  MEAN  TIM£. 


LUNAR  DI8TANCK6. 


jC    . 


12 


13 


14 


15 


16 


17 


18 


19 


>20 


Namo  and  Direction 
of  Object. 


Aldebaran  E  • 

Pollux  £ . 

Son  W. 

Vzwus  W. 

Mars  W. 

Foroalhaut  W. 

o  Pegatii  W. 

Aldebamu  E . 

1  Pollux  E  . 

Vkwus  W. 

Fomalhaut  W. 

o  Pegaj>i  W. 

Pollux  E . 

Saturn  E . 

'  Regulus  E  . 

{  Fomalhaut  W. 

I  otPegasi  W. 

,  Pollux  £  . 

Saturn  E . 

Regulus  E . 


Fomalhaut 

W. 

,  uPegasi 

W. 

1  aArietis 

W. 

Pollux 

E. 

Saturn 

E. 

Regulus 

E. 

a  Pei^asi 

W. 

aArietis 

W. 

Pollux 

E. 

Saturn 

E. 

Regulus 

E. 

a  Arietis 

W. 

Aldebaran 

W. 

Saturn 

E. 

,  Regulus 

E. 

.  aArietis 

W. 

Aldebaran 

W. 

Saturit 

E. 

Regulus 

E. 

i  Suica 

E. 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £ . 

Spica  £ . 


L 


Midnight. 


45  45    3 
90    1     6 


131  34  41 

93  12  13 
84  55  6 
62    4    0 

48  19  6 
a3  49  21 

78  9  19 

103  51  17 
73  15  47 
58  32  16 
66  23  13 

94  4  19 
102    6  55 

84  30  17 

69  4  38 
54  40  7 
82  13  3:3 
90  18  18 

95  46  50 

79  48  26 

36  11  32 
42  58  31 

70  22  0 
78  29  0 

90  SA  21 
47  7  3 
31  19  0 
58  27  ;J4 
66  36  57 

58  24  58 
25  38  37 
46  28  39 
54  40  37 

69  57  27 

37  40  29 
34  ^3  53 
42  38  44 

96  36  47 

81  41  22 

49  50  19 
30  30  25 
84  32    4 


P.L. 

of 

DIff. 


3015 
3040 

3446 
3516 
3345 
3391 
3799 
3000 
3069 

3539 
3300 
3090 
3108 
3064 
3078 

3986 
3595 
3119 
3066 
3079 

3975 
3465 
3510 
3198 
3054 
3067 

3430 
3393 
3153 
3030 
3046 

3915 
3019 
9998 
3014 

3138 
9973 
9959 
9978 
3003 

3073 


9038 
9054 


P.L, 

XVi"- 

of 

Diff. 

.  P        in 

44  15    9 

3099 

88  31  43 

3046 

132  56    5 

3450 

94  32  19 

3590 

86  18  26 

3349 

63  27  47 

3318 

49  34  16 

3765 

32  20  22 

3065 

76  40  48 

3087 

105  10  58 

3540 

74  39  58 

3999 

59  50  29 

3605 

64  55  13 

3110 

92  35  25 

3065 

100  38  18 

3078 

85  54  45 

3984 

70  24  35 

3515 

53  12  21 

3190 

80  44  42 

3065 

88  49  43 

3079 

97  11  31 

3974 

81     9  29 

3460 

37  31  45 

3480 

41  30  55 

3129 

68  52  54 

3059 

77    0  10 

3065 

92     1    4 

3498 

48  30  48 

3306 

29  51  55 

3161 

56  57  59 

3096 

65    7  41 

3049 

59  50  49 

3904 

27    8  26 

3014 

44  58  24 

9993 

5:3  10  42 

3010 

71  24  51 

3199 

39  1]   15 

9967 

32  52  49 

9954 

41     8    4 

9973 

95    6  38 

9997 

83  10    5 

3065 

51  22  10 

8016 

28  58  54 

9934 

83    0  54 

9947 

XVUIh 


O  I        I* 

42  45  23 

87    2  27 

K34  17  25 
95  52  21 
67  41  41 
64  51  38 

50  49  55 

30  51  29 

75  12  22 

106  30  38 

76  4  II 
61  8  58 
63  27  15 
91  6  33 
99  9  42 

87  19  15 

71  44  42 

51  44  36 
79  15  50 
87  21  8 

98  :)6  13 
82  30  38 

38  52  32 
40  3  20 
67  23  45 
75  31  18 

93  22  49 
49  54  52 
28  24  59 
55  28  19 
63  38  20 

61  16  53 
28  38  22 

43  28  3 

51  40  42 

• 

72  52  25 
40  42  9 

31  21  39 

39  37  17 
93  36  21 

84  38  58 

52  54  9 
27  27  18 
81  29  35 


P.L. 

of 

DIff. 


3098 
3059 

3454 
3595 
3359 
3315 
.1739 
3069 
3091 

3541 

ODQA 
OWD 

3591 
3111 
3066 

3079 


3506 
3191 
3064 

3078 

3973 
3454 
3451 
3131 
3048 
3063 

3496 
3991 
3170 
3093 
3039 

3193 
3007 
9989 
3006 

3190 
9961 
9949 
9968 


3067 
9009 


9941 


xxii>. 


41  15 


45 


85  33  19 


135  :I8 
97  12 
89  4 
^  15 
52  6 
29  22 
73  44 


40 
18 
52 
32 

I 
41 

1 


107  .50  17 
77  28  27 
62  27  42 

61  59  19 
89  37  42 
97  41  7 

88  4^3  47 

73  4  59 

50  16  52 
77  4()  56 
85  52  31 

100  0  56 
83  51  53 

40  13  51 
38  35  48 
65  54  32 

74  2  23 

94  44  36 

51  19  14 
26  58  14 
53  58  35 

62  8  55 

62  43  10 ' 
30  8  26' 

41  57  36 
50  10  37 


74  20 
42  13 
29  50 
38  6 
92  5 

86  8 
54  26 
25  55 
79  58 


0 
17 
36 

8 


P.L. 
of 

Diir. 


3034 
3058 

3458 
3598 
3356 

3313 
3714 
3079 
3004 

3541 
3994 

3578 
3113 
3067 
3080 

3989 
3498 
3193 
3063 
3077 

3979 
3450 
3495 
3133 
3045 
3060 

3494 
39n 
3181 
3019 
3034 

3183 
3009 
9985 
3001 


10  <  3119 

11  I  9954 
22.  9943 
24  9963 
57'  9985 


3060 
9901 
9994 
9935 
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XVU. 


GBEENWIOH  MEAN  TIME. 

1 
1 

1 

1 

LUKAB  DISTANCES. 

■ 

• 

P.L. 

P.L. 

P.L. 

P.L. 

21 

Kame  and  DireotloD 

Noon. 

of 

mi>« 

of 

VPu 

of 

IXh. 

of 

of  Ol^eol. 

W. 

Dlff. 

Dlff. 

Dlff. 

Diff. 

1 

aArietiB 

87  37'li' 

3019 

89    6  3^' 

3034 

O           /        It 

9036    2 

3007 

Off/ 

92    5  41 

3090 

Aldebaran 

W. 

55  58  35 

98M 

57  31    2 

9687 

59    338 

9879 

60  36  24 

9B70 

Spica 

E. 

78  26  33 

9097 

76  54  49 

9091 

75  22  57 

9014 

73  50  56 

9906 

22 

Aldebaran 

W. 

68  22  51 

9830 

69  56  40 

9691 

71  30  41 

9811 

73    4  54 

9801 

Pollux 

W. 

24  54     1 

9060 

26  24  31 

9060 

27  55  34 

9937 

29  27    6 

9916  , 

Spica 

E. 

66    8  30 

9600 

64  35  32 

^  9889 

63    2  25 

9855 

61  29    8 

9846 

Sun 

E. 

134  50    2 

3100 

133  23  52 

'  3180 

131  57  30 

3170 

130  30  56 

3168  . 

23 

Aldebaran 

W. 

80  59    8 

9763 

82  34  38 

9743 

84  10  21 

9739 

85  46  18 

9790 

Pollux 

W. 

37  10  53 

9898 

38  44  44 

9819 

40  18  56 

9707 

41  53  28 

978i 

Spica 

E. 

53  40    6 

9807 

52    5  47 

9798 

50  31  17 

9791 

48  56  37 

9783 

Antares 

E. 

99  33  46 

9796 

97  59  12 

9786 

96  24  24 

9n4 

94  49  22 

9763 

Sun 

E. 

123  14  55 

3114 

121  47    3 

3103 

120  18  57 

9001 

118  50  37 

3079 

24 

Aldebaran 

W. 

93  49  52 

9863 

95  27  21 

9651 

97    5    7 

9638 

98  43  10 

9696 

Pollux 

W. 

49  50  59 

9700 

51  27  27 

9695 

53    4  13 

9681 

54  41  18 

9666 

Saturn 

W. 

22    2  57 

9657 

23  40  35 

9643 

25  18  32 

9890 

26  56  47 

9616  1 

Spica 

E. 

41     0  48 

9747 

39  25  11 

9741 

37  49  26 

9736 

36  13  33 

9731  . 

An  tares 

E. 

86  50  27 

9704 

85  13  53 

9603 

83  37    4 

9681 

81  59  59 

968B 

Sun 

E. 

111  25  10 

3017 

109  55  18 

3003 

108  25    9 

9980 

106  54  42 

9975  ' 

25 

Pollux 

W. 

62  51  38 

9504 

64  30  41 

9580 

66  10    4 

9564 

67  49  48 

9550 

Saturn 

W. 

35  12  37 

9648 

36  52  44 

9533 

38  33  11 

9690 

40  13  57 

9506 

Regulus 

W. 

26  53  17 

9581 

28  32  38 

9564 

30  12  22 

9548 

31  52  28 

9533 

Autares 

E. 

73  50  22 

9806 

72  11  35 

9593 

70  52  31 

9580 

68  53    9 

9568 

Sun 

E. 

99  18    8 

9004 

97  45  54 

9889 

96  13  21 

9874 

94  40  29 

9860 

26 

Pollux 

W. 

76  J3  34 

9476 

77  55  22 

9460 

79  37  31 

9445 

81  20    1 

9431  ' 

Saturn 

W. 

48  42  46 

9433 

50  25  34 

9418 

52    8  43 

9403 

53  52  13 

9380 

Regulus 

W. 

40  18  19 

9456 

42    0  34 

9441 

43  43  11 

9496 

45  26    9 

9410 

Antares 

E. 

60  31  57 

9504 

58  50  50 

9409 

57    9  25 

9480 

55  27  43 

9467 

Sun 

E. 

86  51  14 

9789 

85  16  22 

9766 

83  41     9 

9750 

82    5  35 

9734 

27 

Pollux 

W. 

89  57  50 

9356 

91  42  28 

9349 

93  27  26 

9398 

95  12  45 

9313  , 

Saturn 

W. 

62  35    2 

9315 

64  20  40 

9300 

66    6  39 

9985 

67  53    0 

9971 

Regulus 

W. 

54    6  27 

9335 

55  51  36 

3390 

57  37    6 

9305 

59  22  58 

9990 

An  tares 

E. 

46  55    8 

9413 

45  11  52 

9404 

43  28  23 

9396 

41  44  42 

9380 

Sun 

E. 

74    2  29 

9655 

72  24  48 

9639 

70  46  46 

9694 

69    8  23| 

1 

9608; 

1 

28 

Saturn 

W. 

76  49. 59 

9901 

78  38  25 

9188 

80  27  10 

9175 

82  16  15 

1 
9163 

Regulus 

W. 

68  17  37 

9990 

70    5  35 

9907 

71  53  52 

9104 

73  42  29 

9161  : 

Sun 

E. 

60  51  13 

9533 

59  10  45 

9519 

57  29  58 

9504 

55  48  51 

9499  1 

29 

Saturn 

W. 

9]  26  18 

9105 

93  17  10 

9004 

95    8  19 

9064 

96  59  43 

1 
9075  ' 

Regulus 
Spica 

w. 

82  50  12 

9199 

84  40  37 

9119 

86  31  18 

9109 

88  22  14 

9094 

w. 

29  34  40 

9960 

31  21  39 

9935 

33    9  14 

9313 

34  57  22 

9193 

Sun 

E. 

47  18  43 

9499 

45  35  49 

9418 

43  52  40 

9406 

42    9  16 

no? 

30 

Regulus 

W. 

97  40  12 

9064 

99  32  22 

9048 

101  24  41 

9049 

103  17    9 

io» 

Spica 

W. 

44    4  31 

9191 

45  54  58 

9110 

47  45  42 

9101 

49  36  40 

ion 

Sun 

E. 

33  28  55 

9366 

31  44  17 

9350 

29  59  30 

9344 

28  14  35 

xym. 
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1 " 

1 

GREENWICH  MEAN  TIME. 

LUKAB  DTRTANCES. 

« 
'21 

Kama  Mid  DizeoUon 
of  ObjMt. 

Midnight. 

P.L. 
of 

Difr. 

XV^ 

P.L. 

of 

DIff, 

xvnjb. 

P.L. 

of 

DIff. 

xxn» 

P.L. 
of 

DIff. 

aArietiB 

Aldehnran 

Hpica 

W. 
W. 
E. 

93  35  26' 
62    9  21 
72  18  45 

3013 
8869 
8809 

0       1     It 

95    5  26 
63  42  28 
70  46  25 

3005 

9855 
9899 

96  35  33 
65  15  45 
69  13  56 

9997 
9846 
9885 

0    1  It 

98    5  49 

66  49  13 

67  41  18 

9991 
8888 

86n 

22 

1 

Aldebaraii 
Pollux 
Spica 
Suif 

W. 
W, 
E. 
E. 

74  39  20 

30  59    4 

59  55  40 

129    4    9 

9799 
S807 
9838 
3158 

76  J3  58 

32  31  27 

58  22    2 

127  37  10 

9783 
9878 
8831 
3148 

77  48  48 

34    4  14 

56  48  14 

126    9  58 

9773 
9861 
9899 

3137 

79  23  51 

35  37  23 

55  14  15 

124  42  33 

9783 
9845 
9815 
3196 

23 

1 

Aldebaran 

Pollux 

Spica 

Antarea 

Snir 

W. 
W. 
E. 
E. 
E. 

87  22  31 
43  28  20 
47  21  47 
93  14    5 
1J7  22    2 

9709 
9767 
9775 
9758 
3067 

88  58  59 
45    3  31 
45  46  47 
91  38  34 
115  53  12 

9698 
8753 
9768 
8740 
3055 

90  35  42 
46  39    1 
44  11  37 
90    2  47 
1 14  24    7 

9687 
9738 
9760 
9799 
3049 

92  12  39 
48  14  50 
42  36  17 
88  26  45 
112  54  46 

9675 
9793 
9753 
9716 
3030 

i24 

1 

Aldebaran 

Pollux 

Saturn 

Spica 

Ab  tares 

Son 

W. 
W. 
W. 
E. 
E. 
E. 

100  21  30 
56  18  43 
28  35  20 
34  37  34 
80  22  37 

105  23  58 

9613 
9659 
9609 
9798 
9656 
9969 

102  0    7 
57  56  27 
30  14  12 
33    1  3] 
78  44  58 

103  52  57 

8600 
9638 
9589 
9796 
9644 
9948 

ia3  39    2 
59  34  31 
31  53  22 
31  25  25 
77    7    3 

102  2!  39 

9587 
9693 
9576 
9795 
9639 
9934 

105  18  15 
61   12  55 
a3  32  50 
29  49  18 
75  28  51 

100  50    3 

9574 
9609 
9569 
9797 
9619 
9919 

25 

Pollux 
Saturn 
Regulus 
Antarea 

Sun 

W. 

w. 
w. 

E. 
E. 

69  29  52 
41  55    2 
33  32  55 
67  13  30 
93    7  J8 

9535 
9499 
9517 
9555 
9844 

71   10  16 
43  36  27 
35  13  44 
65  33  33 
91  ;33  47 

9590 
9477 
9509 
9543 
9898 

72  51     1 
45  18  13 
36  54  54 
63  53  19 
89  59  56 

9505 
9469 

9487 
9530 
9813 

74  32    7 
47    0  19 
38  36  26 
62  12  47 
88  25  45 

9490 
9448 
9479 
9517 
9798 

26 

Pollux 
Saturn 
Regulus 
An  tares 
Sun 

W. 
W. 
W. 
E. 
E. 

83    2  52 
55  36    4 
-47    9  29 
53  45  44 
80  29  40 

9416 
9374 
9385 
3456 
8718 

84  46    4 
57  20  16 
48  53  11 
52    3  29 
78  53  24 

9401 
9359 
9380 
9444 
8708 

86  29  38 
59    4  50 
50  37  15 
50  20  57 
77  16  47 

9386 
9344 
9365 
9433 

9687 

88  13  33 
60  49  45 
52  21  40 
48  38  10 
75  39  49 

9371 
9399 
9350 
9493 
9670 

27 

1 

1 

Pollux 

Saturn 

Regulus 

Antares 

Sun 

W. 
W. 
W. 
E. 
E. 

96  58  25 
69  39  42 
61    9  12 
40    0  51 
67  29  39 

8999 

9957 
9976 
9388 
8503 

98  44  26 
71  26  45 
62  55  47 
38  16  51 
65  50  34 

9885 

9943 
8969 
9378 
8577 

100  30  47 
73  14    9 
64  42  43 
36  32  44 
64  11     8 

9979 
9999 
9947 
9374 
9509 

102  17  28 
75    1  54 
66  30    0 
34  48  32 
62  31  21 

88S0 
8915 
8934 
9379 
9547 

u» 

Saturn 
Regulus 
Sun 

W. 
W. 
E. 

84    5  39 
75  31  25 
54    7  26 

8150 
8169 
8478 

85  55  22 
77  20  40 
52  25  42 

9138 
9157 
9465 

87  45  23 
79  10  13 
50  43  40 

9196 
9145 
9453 

89  35  42 
81    0    4 
49    1  20 

9115 
9134 
9441 

w 

Saturn 
Regulus 
Spica 

Sun 

W. 
W. 
W. 
E. 

98  51  21 
90  13  2;) 
36  46    0 
40  25  37 

9066 

9084 
9176 
9388 

100  43  13 
92    4  46 
38  35    4 
38  41  45 

9057 
9075 
8160 
8379 

102  35  18 
93  56  23 
40  24  32 
36  57  40 

9060 
9068 
9145 
9371 

104  27  35 
95  48  12 
42  14  22 
35  13  23 

9049 
9061 
9133 
9363 

• 

:  30     Reguliis 
>  Spica 
1  Suif 

W. 
W. 

E. 

105    9  44 
51  27  50 
26  29  32 

3034 
9086 
9335 

107    2  25 
53  19  11 
24  44  23 

8031 
8080 
8839 

108  55  11 
55  10  41 
22  59  10 

9098 
9075 
9330 

110  48     I 
57    2  19 
2J  13  54 

9096 
9070 
8398 
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GBEESrWIOH  MEAIT  TIME. 


a 
o 


P 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


JANUABT. 


Apparent 

raght 

Ascension. 


2foon. 


h    m     a 
18    I  50.82 

18    8  38.63 

18  15  28.48 

18  22  20.24 

18  29  13.81 

18  36  9.07 

18  43  5.92 

18  50  4.25 

18  57  3.95 

19  4    4.90 

19  11  7.01 
19  18  10.16 
19  25  14.24 
19  32  19.13 
19  39  24.71 

19  46  30.86 

19  53  37.46 

20  0  44.38 
20  7  51.48 
20  14  58.63 

20  22  5.70 
20  29  12.53 
20  36  18.94 
20  43  24.76 
20  50  29.80 

20  57  33.82 

21  4  36.56 
21  11  37.75 
21  18  37.07 
21  25  34.16 

21  32  28.59 
21  39  19.85 


Var.of 
ILA. 
fori 
Hour. 


Noon. 


s 
+16  948 

17.035 
17.118 
17.195 
17.! 


+17.i 
17.400 
17.460 
17.515 
17.565 

+17.611 
I7.6S8 
17.686 
17.719 
17.745 

+17.766 
17.789 
17.793 
17.796 
17.797 

+17.791 
17.777 
17.756 
17.796 
17.691 

+17.643 
17.584 
17.513 
17.498 
17.397 

+17.906 
+17.063 


Apparent 
Declination. 

Var.of 
I>ecl. 
fori 
Hour. 

Noon. 

Noon. 

O        1        10 

-24  18  41.5 

M 

-14.56 

24  23  52.3 

11.34 

24  27  45.2 

8.06 

24  30  19.0 

4.75 

24  31  32.6 

-  1.38 

-24  31  24.6 

+  9.05 

24  29  54.0 

5.58 

24  26  59.6 

9.03 

24  22  40.3 

19.58 

24  16  55.2 

16.18 

-24    9  43.3 

+19.88 

24    1    3.6 

93.49 

23  50  55.4 

87.90 

23  39  17.7 

30.94 

23  26    9.9 

34.79 

-23  1131.1 

+38.58 

22  55  20.7 

49.35 

22  37  38.1 

46.90 

22  18  23.0 

50.07 

2157  34.9 

53.95 

Meridian 


21  35  13.3 

467.85 

21  11  18.0 

61.75 

20  45  49.2 

65.65 

20  18  46.9 

69.54 

19  50  11.2 

73.49 

-19  20    2.9 

+77.97 

18  48  22.7 

81.07 

18  15  11.8 

84.83 

17  40  31.5 

88.51 

17    4  24.1 

99.09 

-16  26  52.0 

+95.57 

15  47  58.1 

+98.90 

ll      ID 

23  22.3 
23  25.2 
23  28.1 
23  31.1 
23  34.1 

23  37.1 
23  40. 1 
23  43.2 
23  46.2 
23  49.3 

23  52.5 
23  55.6 
23  58.7 

0    1.9 

0  5.1 
0  8.2 
011.4 
0  14.6 
0  17.8 

0  21.0 
0  24.1 
0  27.3 
0  30.5 
0  3;).6 

0  36.8 
0  39.9 
0  42.9 
0  46.0 
0  49.0 

0  52.0 
0  54.9 


Dtiy  of  the  Month. 


Semi  diameter 
Hor.  Parallax 


lat.   6th. 


si:4 

6.3 


6.2 


nth 


ii:3 

6i2 


16th. 


si:3 

6i} 


9l8t  'i6th. 


6;} 


2.4 
6.5 


Hat. 


1«'.5 
6.8 


o 


I 

2 
3 
4 
5 

6 

7 

8 

0 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
90 

21 
22 
23 
24 
25 


FBBBUABT. 


Apparent 

fS^t 

Aaoenaion. 


ireon. 


h    m    a 
21  39  19.85 

2146    7.36 

21  52  50.53 

21  59  28.57 

22  6    0.57 

22  1225  53 
22  18  42.33 
22  24  49.66 
22  30  46.08 
22  36  29.95 

22  41  59.48 
22  47  12.77 
22  52   7.72 

22  56  42.16 

23  0  53.83 

23  4  40.46 
23  7  59.84 
23  10  49.87 
23  13  8.60 
23  14  64.43 

23  16  6.04 
2:)  16  42.60 
23  16  43.83 
23  16  10.07 
23  15  2.33 


26  23  13  22.38 

27  23  11  12.72 

28  23  8  36.61 

29  j  23  6  37.99 
30 1  33  2  21.36 


31 
32 


22  58  51.66 
22  55  14.06 


yar.of 
B.A. 
fori 
Honr. 


Noon, 


a 
+17.069 

16.894 

16.698 

16.466 

16.194 

+15.878 
15.519 
15.089 
14.601 
14.049 

+13.406 

19.686 

11.878 

10.977 

9.969 

+  6.890 
7.710 
6.444 
5.105 
9.704 

+  8.967 

+  0.787 

-0.689 

8.194 

8.608 


Apparent 
>eounation. 


NooHm 


O        i        ft 

-15  47  58.1 
15  7  46.4 
14  26  21.8 
13  43  49.8 
13    0  17.2 

•12  15  52.3 

1 1  30  44.5 

10  45   5.0 

9  59   6.5 

9  13   3.5 

-  8  27  12.4 
7  4151.3 
6  57  20.1 
6  14    0.3 

5  32  14.8 

-  4  52  27.4 
4  15  2.4 
3  40  84.5 

3    8  57.9 
2  41    5.9 

-  2  17  10.2 
1  57  30.0 
1  42  21.6 
1  31  57.8 
I  26  26.3 


Var.of 
Deal, 
fori 
Hoar. 


^ooa. 


+  96.90 
109.04 
104.97 
107.65 
110.01 

+118.00 
113.57 
114.64 
115.14 
115.00 

+114.14 
118.48 
100.97 
106J» 
108.10 

+  96.68 
90.83 
88.76 
74.99 
64.88 

+  64.69 
43.61 
31.99 
19.94 

+    7.66 


Maridiaa 


4.804    -  1  25  49.9  -   4.61 


5.978 

1  30    5.3 

16.61 

7.003 

139    2.8 

88.04 

7.850 

1  52  26.4 

38.75 

8.500 

2    9  53.2 

48.81 

6.998 

-  2 .30  54.9 

-56.60 

9.158 

-  2  54  58.2 

-63.49 

h  m 
0  54.9 

057.7 

0.5 

3.2, 

5.8* 

I 
8.31 

10.6 

12.8 

14.8, 

16.6! 

I&l 
19.4 
20.3 
20.9 
21.2 

21.0 
20.3' 
19.2 
17.5 
15.3 
I 
12.5. 
9.2 
5.3 
0.7 
0  55.7, 

0  50.1 
0  44.0 
0  37.4 
0  30.5 
0  93.3 

0  15.9 
0    &4 


Day  of  the  Month. 


Bemidiameter.  .  .  . 
Horizontal  Parallax 


6th. 


w 

8.7 
7.2 


10th. 


3'!o 

7.9 


15th. 


9.0 


80th. 


4.0 
10J5 


S6th. 


N0X8.— The  aiffD  +  indloatea  north  deoUnatlona  t  the  alga — Indlcataa  ioath  deeUaattana. 
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OBBBNWIOH  MBAK  TDfB. 

MABCH. 

APRHi. 

Bay  of  Aionth. 

Aseeaaion. 

▼ar.of 
S.A. 
fori 
Hoar. 

Avparont 
Deounatlon. 

▼ar.of 
Deol. 
fori 
Hoar. 

MoridUo 
PaanKe. 

o 

t 

Aaoanaion. 

Var.of 
R.A. 
for  1 
Hoar. 

Apparent 
Deounatlon. 

Var.of 
Ded. 
fori 
Hoar. 

Meridian 
Panage. 

Noon. 

Jfocn. 

ITo^. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 — 

1 

h    m     • 
23    2  21.36 

a 
—  8JW0 

O        1        It 

-2    9  5:).2 

-48.31 

h    m 
0  23.3 

1 

h    m     B 
23    5  34.77 

a 
+10.940 

O        1        H 

-  7  47    4.0 

ti 
+  44.81 

h    m 
22  24.7 

*^ 

29  58  51.66 

8.098 

2  30  54.9 

58.80 

0  15.9 

2 

23   9  44.70 

10.585 

7  28  32.3 

48.31 

22  25.0 

3 

22  55  14.06 

0.158 

2  54  58.2 

63.48 

0    8.4 

3 

23  14    2.67 

10.910 

7    8  26.0 

S9.90 

22  25.5 

4 

22  51  33.81 

8.160 

3  21  26.6 

68.67 

)  0      0.9 
(tS    53. S 

4 

23  18  28.23 

11.918 

6  46  47.7 

55.07 

22  26.1 

6 

22  47  56.01 

8.0S6 

3  49  41.3 

78.90 

23  45.9 

5 

23  23    1.00 

11.511 

6  23  40.2 

50.64 

22  26.8 

1   6 

22  44  25.40 

-8JW4 

-4  19   3.7 

-74.31 

23  38.7 

6 

23  27  40.64 

+11.790 

-  5  59    5.7 

+  63.99 

22  27.6 

'   7 

22  41    6.27 

8.005 

4  4866.1 

74.89 

• 

23  31.7 

7 

23  32  26.85 

19.058 

5  33    6.6 

66.70 

22  28.6 

:  8 

22  38   2.31 

7.304 

5  18  43.8 

73.94 

23  25.0 

8 

23  37  19.37 

19.317 

5    5  45.0 

70.08 

22  29.6 

9 

22  35  16.59 

8.487 

5  47  55.2 

71.89 

23  18.7 

9 

23  4217.96 

19.566 

4  37    3.2 

73.88 

22  30.7 

,'» 

22  32  51.60 

i.501 

6  16    3.1 

68.68 

23  12.7 

10 

23  47  22.46 

19.808 

4    7    3.1 

76.61 

22  31.9 

11 

22  30  48.69 

-  4.835 

-6  42  45.3 

-84.70 

23    7.1 

11 

23  52  32.72 

+18.045 

-  3  35  46.7 

+  79.75 

22  33.3 

12 

22  29   9.32 

3.848 

7    7  43.3 

60.04 

23    1.9 

12 

23  57  48.60 

13.978 

3    3  15.9 

89.80 

22  34.7 

13 

22  27  53.99 

9.885 

7  30  43.0 

64.87 

22  57.1 

13 

0    3  10.04 

13.508 

2  29  32.8 

85.78 

22  36.2 

i>< 

22  27    2.84 

1.630 

7  51  34.3 

40.35 

22  52.7 

14 

0    8  36.99 

13.788 

1  54  39.3 

88.67 

22  37.8 

16 

22  26  35.64 

-0.841 

8  10  10.0 

43.58 

22  48.7 

15 

0  14    9.43 

13.965 

I  18  37.2 

01.40 

22  .'19.4 

16 

22  26  31.88 

+  0.393 

-8  26  25.3 

-87^ 

22  45.1 

16 

0  19  47.35 

+14.105 

-  0  41  28.2 

+  94.94 

22  41.2 

17 

22  26  60.81 

1.949 

8  40  18.3 

81.74 

2241.8 

17 

0  25  30.81 

14.497 

-  0    3  14.4 

06.90 

22  43.1 

18 

92  27  31.52 

9.138 

8  51  48.7 

95.80 

22  38.9 

18 

0  31  19.88 

14.683 

+  0  36    2.5 

00.40 

22  45. 1 

19 

92  28  33.00 

3.079 

9    0  57.2 

19.09 

22  36.3 

19 

0  37  14.65 

14.909 

1  16  20.4 

101.00 

22  47.2 

20 

22  29  54.18 

3.778 

9    7  45.7 

14.14 

22  34.0 

20 

0  43  15.23 

15.147 

1  57  37.3 

104.40 

22  49.3 

1^' 

29  31  3:).99 

+  4.681 

-9  12  16.8 

-8.48 

22  32.0 

21 

0  49  21.76 

+15.308 

+  2.S9  5I.0 

+106.79 

22  51.6 

92 

99  33  31.31 

5.938 

9  14  33.5 

-9.94 

22  30.2 

22 

0  55  34.40 

15.657 

3  22  59.3 

106.05 

22  64.0 

23 

92  35  45.08 

5.008 

9  14  39.1 

+  9.44 

22  28.8 

23 

1     1  53.35 

15.094 

4    6  59.7 

111.07 

22  56.4 

24 

99  38  14.25 

6.89!l 

0  12  37.2 

7.68 

22  27.0 

24 

1    8  18.81 

16.900 

4  51  49.7 

113.06 

22  59.0 

25 

99  40  57.84 

7.103 

9    8  31.7 

19.76 

22  26.6 

25 

1  14  51.00 

16.484 

5  37  26.4 

114.06 

23    1.7 

26 

92  43  54.89 

+  7.845 

-9    2  26.0 

+17.60 

22  25.8 

26 

1  21  30.13 

+16.779 

+  6  23  46.6 

+116.70 

23    4.6 

27 

92  47    4.52 

8.159 

8  54  23.8 

99.47 

22  25.1 

27 

1  28  16.46 

17.064 

7  10  46.7 

118.98 

23    7.6 

28 

22  50  25.92 

8.898 

8  44  28.7 

97.10 

22  24.7 

28 

1  35  10.23 

17.309 

7  58  22.9 

110.70 

23  10.6 

29 

22  53  58.32  J 

0.060 

8  32  43.9 

31.61 

22  24.5 

29 

1  42  11.68 

17.794 

8  46  30.9 

190.03 

23  13.8 

30 

92  57  41.02 

0.485 

8  19  12.7 

35.07 

22  24.4 

30 

1  49  21.06 

16.060 

9  35    5.8 

191.04 

23  17.2 

'31 

23    133.37 

+  9.874 

-6    3  58.4 

+10.90 

22  24.5 

31 

1  56  38.57 

+18.409 

+  10  24    2.2 

+199.79 

23  20.7 

32 

23    5  34.77 

+10.940 

-7  47    4.0 

+44.31 

22  24.7 

32 

2    4    4.40 

+18.7S8 

•fll  13  14.1 

+193.99 

23  24.3 

Day  of  the  Month. 

lat. 
13.7 

8tb. 

5!^ 
14.3 

nth. 

13.9 

I8U 

4:i 

12.i 

u  2l8t  \ 

)    4.5 
)  11.8  1 

t8th. 

4:i 

0.8 

Slat 

Day  of  the  Month. 

5th 

3'i 
9ii 

.  10th. 

»     3'!2 
1     8.5 

15th.  ! 

3:0 
8.0 

iOth. 

// 
2.8 

7.6 

25th. 

SOth. 

1 

8«inidiamet6r  .  . 
Hor.  Parallax    .  . 

3.8 
9.9 

Sei 
Hf 

midiameter   .  . 
tr.  Parallax    .  . 

•j:7 

7.2 

2':6 

6.9 

ixh 
i 

•  aign  +  praflz( 
dona  are  deorea 

aini 

Dthe 
|.    T1 

bonrl] 
toaici 

irohao 
B-  in 

geo 
idioa 

fdeollna 
iteathat 

ttion 
nort 

indio 
hdea 

atea 

Unat 

that  north  deoUnotiona  are  tncreaahig  and  aoath  deoUna- 
lona  ara  decreaaing  and  aouth  decUnationa  Incieaaing. 
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GBBEKWIOH  MBAIir  TDCB. 

MAT. 

JUNB. 

• 

§ 

o 

1 

Avparent 

Kght 
Asoenaioi]. 

Var.of 

R.A. 

fori 

Honr. 

Apparent 

Var.of 

I>eol. 

fori 

Hoar. 

Meridian 
FaMSffe. 

• 

1 

Apparent 

IHght 
Aaoenalcni. 

Var.of 
RA. 

fori 
Hour. 

Apparent 

yar.of 
DeeL 
fori 

Honr. 

Meridian 
PMng*. 

yoon. 

aOOflt 

^OOfl. 

Ifoon, 

i^oen. 

aooh. 

JVOOfl. 

ivoeA. 

1 

h    m     8 
1  56  38.57 

S 

+18.408 

O        t        0i 

+10  24    2.2 

it 
+199.79 

h    m 
23  20.7 

t 

h    m    a 
6  1 1  46.76 

8 
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5 
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+90.179 

+  14  30    6.7 

+191.90 
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0  42.9 

20 
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6    4  56.18 

+17.384 

+25  37    3.3 

-    4.86 
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GBBBNWIOH  MBAIJT  TIME. 

JULY. 
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7 
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8 

8  19  49.70 

18.598 

90  94  16.3 

98.53 

93   6.5 
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9 
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10 
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4.91 
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10 
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19.460 
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41.04 
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I] 

7    6  60.75 
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+  7.40 
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11 

8  35  46.98 
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12 
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5.774 
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19 
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90.057 
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13 
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13 

8  51  49.07 

90.934 
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61.68 

93  96.5 

14 

7    0  15.41 

4.645 

17  59  38.9 

16.48 

93  93.6 

14 

8  59  56.05 

80.335 
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67.86 

93  30.7 

15 

6  58  39.13 
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16 
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16 
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•141.87 
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16 
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-70.98 
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17 
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17 
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18 
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18 
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19 
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19 
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9351.3 
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99 
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99 
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93 
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99  48.6 

93 
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18.918 

13   4  15.8 

106.44 
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94 
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4.796 

19  34  14.5 

98.08 

99  46.7 

94 

10  19    1.59 

18.639 
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106.75 
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95 
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95 
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18.841 
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95.51 

92  43.7 
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10  40  51.61 

17.787 

10    7  96.9 
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90  33  49.8 
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0  95.3 

31 
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+19.106 
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+14.40 
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31 
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+16.646 

+  79  30.4 
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32 
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Uma  are  decreaabig  and  aonth  deoUnatlQiia  laereaaliig. 
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GhBEBIirWIGH  MEAI^  TIMB. 
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Noon. 
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11.891 

1;    3  94.9 

70.67 

1  17.6 

3 

1 1  97  53.99 
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3 
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4 
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94 

14  54    6.59 

5.110 

19  18  17.9 

60.39 

0  40.7 

95 

13  30  48.181    18.439 

11    5  59.0 

99.93 

11.9 

95 

14  51  16.70 

6.541 

18  55  57.9 

01.30 

0  34.4 

96 

1 
13  35  44.99+18.996 

-1149  99.1 

-90.97 

19.9 

26 

14  48  53.13 

-7.908 

-18  99  11.3 

1 

+  78.49!    0  97.6 

97 

13  40  38.34  1    18.164 

19  18  11.9 

88.S9 

13.9 

97 

14  45  98.11 

9.158 

17  58   4.7 

83.06 1    0  90.3 

28 

13  45  98.97      18.005 

19  53    3.9 

06.00 

14.8 

98 

14  4135.30 

10.818 

17  99  59.6 

08.77 

0  19.5 

99 

13  50  14.50      11.840 

13  27    3.0 

83.87 

15.6 

99 

14  37  19.90 

11.084 

16  44    3.7 

101.08:{^«2:i 

30 

13  54  56.78,    11.675 

14    0    8.2 

81.55 

16.3 

30 

14  39  48.57 

11.530 

16   9  19.9 

107.83  93  47.4 

31 

13  59  34.81 

+11.401 

-14  39  16.5 

-79.18 

17.0 

31 

14  98   9.90 

-11.689 

-15  18  36.9 

+110.87 

93  38.9 

39 

14    4    8.99 

+11.991 

-15   3  94.9 

-76.57 

17.6 

39 

14  93  30.44 

-11.470 

-14  34    1.7 

+111.53  93  30.5 

J 

Day  of  the  Month. 

9d. 

7th. 

19th. 

t7th. 

99d. 

27th. 

Day  of  the  Month. 

3d. 

8.G 

Tth. 

tSth. 

ITth. 

99d. 

flth. 

4J^ 
123 

8«niidiameter  .  .  . 
Horizontal  Parallax 

£4 
6.5 

9:5 
6.5 

*i'.5 
6.7 

£6 

6.9 

7.9 

2.8 
7.6 

Semidiameter   .  . 
Uor.  Parallax    .  . 

1     £3 

)     8.7 

9.5 

/.O 
10.6 

4A 

NOTE.— The  sign  +  Indioates  north  deoUnationsi 

the  algo  —  Indioatea  loiith  deoUnatlOBa. 

MEROURT,   1888. 
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OBEBNWIOH  MBAlir  TIME. 


e 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 

;I7 
16 
19 
20 

21 
23 
23 
24 

26 
27 
28 
29 
30 

31 
32 


NOVEMBER. 


Appareot 

Kght 
AscoDsion. 


ifoon. 


b    m     8 
4  23  :U).44 

4  19    1.29 

4  14  50.37 

4  1 1    5.46 

4    7  53.02 


5  17.88 
3  23.22 
2  10.5:) 
I  39.96 
1  50.39 


4  2  39.86 
4  4  5.82 
4*6  5.37 
4  8  35.45 
4  1 1  32.98 

4  14  55.03 
4  18  38.82 
4  2941.82 
4  27  1.74 
4  31  ;{6.52 

4  36  24.35 
4  41  23.68 
4  46  33.15 
4  51  51.57 

4  57  17.91 

5  2  51.32 
5  8  31.06 
5  14  16.47 
5  20  7.01 
5  26    2.25 

5  32  1.81 
5  38    5.34 


Var.of 

RA. 

fori 

Honr. 


iVoon. 


a 

-11.478 

10.899 

9.909 

8.734 

7J 


—  5.837 

3.909 

9.148 

-0.409 

+  1.964 

+  9.840 
4.309 
5.838 
8.848 

7.1 


+  8.800 

0.749 

10.492 

11.153 

11.733 

+19.943 
19.699 
13.089 
13.430 
13.750 

+14.099 
14.978 
14.509 
14.707 
14  894 

+15.087 
+15.997 


ApiMtfe: 


int 
aUoo. 


Ifoon. 


n 


14  34  1.7 
13  49  48.7 
13  7  14.3 
1227  31.3 
11  51  43.6 

•1 1  20  42.2 
10  55  2.5 
10  35  4.9 
10  20  55.6 
10  12  28.5 

10  9  28.4 
10  11  33.1 
10  18  16.1 
10  29    8.7 

10  43  41.7 

11  126.5 
11  21  55.5 

1 1  44  43.3 

12  9  26.2 

12  35  43.2 

•13    3  15.2 

13  31  45.1 

14  0  58.0 

14  30  40.4 

15  0  40.5 

-15  30  48.3 

16  0  54.6 

16  30  51.5 

17  0  31.8 
17  29  41).  3 

-17  58:^.6 
•18  26  54.8 


Vmr.of 
Bed. 
fori 
Honr. 


AOOfl. 


ft 

+111.53 

109.01 

103.34 

04.79 

83.88 

+  71.05 
57.19 
49.64 
98.18 
14.19 

+  0.98 
-  11.18 
99.19 
31.99 
40.57 

47.07 
54.97 
50.55 
63.89 
67.40 

-70.15 
79.94 
73.74 
74.79 
75.93 

75.35 
75.19 
74.57 
73.74 
79.68 

•  71.40 
09.99 


Meridian 


h  m 
23  30.5 
23  22.3 
23  14.8 
23  7.6 
23    1.0 

22  55. 1 
22  50.0 
22  45.6 
22  41.8 
22  38.6 

22  36.0 
22  34.0 
22  32.6 
2231.6 
22  31.0 

22  30.8 
22  30.8 
22  31.2 
22  31.9 
22  32.7 

22  33.7 
22  34.9 
22  36.3 
22  37.8 
22  39.4 

2241.1 
22  42.9 
22  44.8 
22  46.8 

22  48.8 

22  50.9 
22  53.1 


,    Day  of  the  Month. 


Semidiameter   .  . 
lior.  Parallax    .  . 


1st. 

II 

8tb. 
II 

nth. 

Iffth. 

3liit. 

II 

l9 

II , 

4.9 

4.6 

3.4 

3.1 

13.1 

12.0 

10.4 

9.0 

8.0 

38tb 


sf:8 

7.4 


g 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


DECEMBER. 


Appareut 

Klght 
Aaoension.    ' 


Var.of 

R.A. 

fori 

Honr. 


Noon. 


Koon. 


.1 


h    in     s 
5  32    1.81 

5  38  5.34 
5  44  12.59 
5  50  2:).30 

5  56  37.28 

6  2  54.36 
6  9  14.39 
6  15  37.25 
6  22  2.84 
6  28  31.06 

6  35  1.84 
6  41  35.10 
6  48  10.75 

6  54  48.75 

7  1  29.04 

7  8  11.55 
7  14  56.23 
7  21  43.01 
7  28  31.86 
7  35  22.69 

7  42  15.43 
7  49  10.00 

7  66    6.34 

8  3  4.38 
8  10    3.99 

8  17  5.12 
8  24  7.64 
8  31  11.42 
8  38  16.38 
8  45  22.40 

8  52  29.34 
8  59  37.02 


a 
+15.067 

15.997 

15.376  I 

15.516 , 

15.648  < 

I 
+15  774 

15  894 
18.010 
16.199 
16.930 

+18.335 
18.436 
18.535 
16.639 
18.798 

+18.817 
18.006 
18.093 
17.077 
17.158 


+17.1 
17.311 
17.384 
17.459 
17.518 

+17.577 
17.638 
17.683 
17.730 
17.771 

+17.806 
+17.834 


Apparent 
Doclinatlon. 

Var.of 
Decl. 
fori 

Hour. 

Noon. 

Noon. 

O        /       n 

-17  58  38.G 

u 

-71.40 

18  26  51.8 

89.99 

18  54.33.6 

68.96 

19  21  30.8 

66.47 

19  47  43.2 

64.54 

-20  13    7.5 

-89.47 

20  37  40.6 

60.9e 

21     1  20.2 

58.00 

21  24    3.7 

55.61 

21  45  48.7 

53.13 

-22    6  33.2 

-60.57 

22  26  15.3 

47.99 

22  44  53.0 

45.90 

23    2  24.5 

49.41 

23  18  48.2 

30.56 

-23  34    2.4 

-36.89 

23  48   5.4 

33.63 

24    0  56.0 

30.58 

24  12  32.6 

87.46 

94  22  5.3.7 

94.98 

-24  31  57.8 

-91.06 

24  39  43.7 

17.76 

24  46  10.1 

14.49 

24  51  15.6 

11.09 

24  54  r8.9 

7.58 

-24  57  18.8 

-4.08 

24  68  14.1 

-0.59 

24  57  43.6 

+  3.08 

24  55  46.1 

6.73 

24  52  20.6 

10.49 

-24  47  26.0 

+14.15 

-24  41     1.3 

+17.99 

Meridian 
Paaaage. 


h    ni 
22  50.9 

22  5.3.1 

22  55.4 

22  57.7 

23  0.0 


23 
23 
23 
23 


2.4 

4.8 
7.3 
9.9 


23  12.4 

23  15.0 
23  17.7 
23  20.4 
23  23.1 
23  25.9 

2:)  28.7 
2331.5 
23  .34.4 
23  37.3 
23  40.3 

23  43.3 
23  46.3 
23  49.3 
23  52.3 
23  55.4 

23  58.5 


1.7 
4.8 


0 
0 
0    8.0 


0  11.1 
0  14.3 


Day  of  the  Mouth. 


Semidiameter 
Hor.  Parallax 


1st. 

8th. 

nth. 

18th.  21st. 

1 

98th. 

2.6 
6.8 

II 
2.5 

6.6 

2.4 

6.3 

II 
2.3 

6.1 

II 
2.3 

6.1 

1 

tut' 


II 

2.3 

6.2: 


'I1ie  sign  +  preAxed  to  the  hourly  change  of  declination  indiootes  that  north  declinations  are  increasing  and  south  declina- 
tions at«  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  soath  declinations  increasing. 
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VENUS,   1888. 


GBEEirWICH  MEAN  TIME. 


I 

o 


1 

3 
4 
6 


11 
13 
13 
14 
15 

16 
17 
18 
19 
20 


JANUABY. 


Apparent 

sight 
Aaoension. 


Ifoon, 


h    m     « 
15  37  43.87 

15  42  93.60 

15  47    4.77 

15  51  47.35 

15  56  31.34 


6 

16  1  16.72 

7 

16  6  3.46 

8 

16  10  51.56 

9 

16  15  41.00 

10 

16  20  31.73 

16  25  23.74 
16  30  17.00 
16  35  11.48 
16  40  7.15 
16  45    3.97 

16  50    1.91 

16  55   0.95 

17  0  1.03 
17  5  2.14 
17  10    4.24 


Var.of 
R.A. 
fori 
Honr. 


Ifoon. 


21  17  15    7.28 

22  17  20  11.23 

23  17  25  16.05 

24  17  30  21.70 

25  17  35  28.13 


26 1  17 
27  17 
28!  17 

29  17 

30  i  18 


40  35.30 
45  43.18 
50  51.71 
56  0.85 
1  10.54 


31  ,  18    6  20.74 

32  18  11  31.41 


s 
+11.095 

11.685 

11.745 

11.804 

11.809 

+11.919 
11.976 
19.039 
19.087 
19.141 

+19.104 
19.945 
19.996 
19.344 
19.301 

+19.437 
19.489 
IQJKB 
19.567 
19.007 

+19.646 
19.683 
19.718 

~  19.738 
19.784 

+19.814 
19.849 
19.868 
19.809 
19.015 

+19.035 
+19.053 


Apparent 
>eolination. 


Deo 


Noon. 


o       / 

16  40 


9.5 


16  56  58.5 

17  13  28.2 
17  29  37.8 

17  45  26.3 

-18    0  53.0 

18  15  57.0 
18  30  37.6 
18  44  53.9 

18  58  45.2 

-19  12  10.6 

19  25  9.5 
19  37  41.2 

19  49  44.9 

20  1  19.9 

-20  12  25.5 
2023  1.1 
20  33  6.0 
20  42  39.7 

20  51  41.6 

-21    0  11.1 

21  8  7.7 
21  15  30.9 
21  22  20.2 
21  28  35.1 

-21  34  15.3 
21  39  20.2 
21  43  49.6 
21  47  42.9 
21  51    0.0 

-21  53  40.5 
-21  55  44.1 


Var.of 
Deol. 
fori 
Hour. 


Noon. 


II 


41.65 
40.83 
30.07 
30.08 

>88.15 
37.10 
36.10 
35.16 
34.10 

-83.01 
31.80 
30.74 
00.56 
98.35 

-97.11 
95.85 
94.56 
93.95 
91.91 


.55 

10.17 
17.76 
16.34 
14.00 

-13.44 

11.07 

10.48 

8.07 

7.45 

-5.09 
-4.38 


Meridian 
PaflMge. 


li    m 
20  56.1 

20  56.8 

20  57.5 

20  58.3 

20  59.1 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 


0.0 
0.8 
1.7 
2.6 
3.5 

4.4 
5.4 
6.4 
7.4 
8.4 


21  9.5 
21  10.5 
21  11.6 
21  12.7 
21  13.8 

21  14.9 
21  16.1 
21  17.2 
21  18.4 
21  19.6 

21  20.8 
21  22.0 
21  23.2 
21  24.4 
21  25.6 

2126.8 
2128.1 


Day  of  the  Month. 


Semidiameter  .  . 
Hor.  Parallax    .  . 


1st. 


914 
9i) 


6th. 


9:i 

9.4 


11th. 


8:^ 

9.0 


10th. 


8!^ 
8.7 


SlBt. 


8'J2 
8.4 


90th. 


7:9 
8J12 


8l8t. 


*'.7 
7.9 


5 

a 


1 
2 
3 

4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


FEBBUABY. 


Apparent 

Bight 
Asoenaion. 


Noon. 


"~E    ni     8 
18  11  31.41 

18  16  42.47 

18  21  53.89 

18  27    5.61 

18  32  17.57 

18  37  29.70 
18  42  41.95 
18  47  54.26 
18  53   6.59 

18  58  18.86 

19  3  31.03 
19  8  43.03 
•19  13  54.82 
19  19  6.34 
19  24  17.52 

19  29  28.35 
19  34  38.76 
19  39  48.70 
19  44  58.14 
19  50  7.03 

19  55  15.34 

20  0  23.03 
20  5  30.07 
20  10  36.41 
20  15  42.03 

20  20  46.91 
20  25  51.03 
20  30  54.34 
20  35  56.83 
20  40  58.49 

20  45  59.29 
20  50  59.22 


Var.of 
RA. 
fori 
Hour. 


Noon, 


+19.053 
19.069 
19.989 
19.003 
13.009 

+13.006 
13.019 
13.014 
18.013 
13.010 

+13.004 
19.096 
19.066 
19.073 
19.060 

+19.949 
19.094 
19.004 
19.889 
19.858 

+19.833 
19UK)6 
19.778 
19.740 
19.710 

+19.688 
19.655 
19.691 
19.580 
19.551 

+19.615 
+19.478 


Apparent 
^eoUnation. 


Deo 


Noon. 


O  I  H 

-21  55  44.1 
21  57  10.7 
21  57  59.9 
21  5811.6 
21  57  45.7 

-21  56  41.8 
21  55  0.1 
21  52  40.5 
21  49  43.0 
21  46  7.4 

-21  41  53.9 
21  37  2.5 
21  31  33.3 
21  25  26.5 
21  18  42.2 

-21  1 1  20.5 
21  3  21.8 
20  54  46.1 
20  45  33.8 
20  35  45.2 

-20  25  20.6 
20  14  20.3 
20  2  44.7 
19  50  34.2 
19  37  49.1 

-19  24  29.9 
19  10  37.0 
18  56  10.8 
1841  11.9 
1825  40.7 

-18   9  37.8 
-17  53   3.6 


Var.of 
Deol. 
fori 
Hoar. 


Noon,. 


u 
-4.88 

9.83 
-  1.97 
+  0.30 

1.87 

+  3.45 
5.03 
0.01 
8.10 
0.77 

+11.35 
19J3 
14.50 
10.07 
17.03 

+10.18 
90.79 
99.95 
S3.77 


Mvridlio 


490.77 


90.71 
31.10 
99.50 

+34.00 
35.40 
30.78 
38.14 
30.47 

+40.78 
+49.07 


h  m 
2128.11 

21  29.3 1 

2130.6 

21  31.8 

21  33.1 

21  34.3 
2135.6 
2136.9 
213a8 
2139.5 

21  40.7 

21  41.9 

1-21  43.8 

2144.5 

21  45.7 

I 

21  46.9 
2l4&li 
21  49.3 ; 
2150.5 
21  51.7 

2159.9' 
21  54.1 
2155.3 
2156.5 

21  57.6 

I 

2158.7, 

21  59.8 

22  0.9 
22   2.0' 
22   3.1 

22  4.1 
22   5.2 


Day  of  tiie  Month. 


Semidiameter   .  . 
Hor.  Parallax    .  . 


5th. 


7.7 


10th. 


7.5 


15th. 


7^:0 
7.3 


90th. 


£3 
7.1 


95th. 


&7 
6.9 


80th. 


^6, 
6^' 


KoxB.— The  algn  +  Indioatea  north  deolinationa :  the  algn  —  Indloatea  aonth  deaUnatloiia. 
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1 

asisMfrwicH  mean  time. 

m 

MABCH. 

APRHi. 

• 

§ 

«^ 
o 

a 

1 

— 7^ 
1 

I 

Apparent 
Aeeension. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
Decimation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Pfean^. 

• 

*•* 

6 

0 

•s 

1 

Apparent 

Ki^t 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
DeoUnation. 

Var.of 
Denl. 
fori 
Hoar. 

Meridian 
PasMge. 

Hoon. 

Jfo<>n. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

ifoon. 

h    ni     s 
20  40  58.49 

+ia.551 

O         1         II 

-18  25  40.7 

+39.47 

h    m 
22    3.1 

1 

h    m     8 
2il   9  21.15 

a 
+11.461 

0     1     II 
-6  52  23.4 

+07.97 

h    m 
22  28.8 

2 

20  45  59.29 

1Q.515 

18    9  37.8 

40.78 

22    4.1 

2 

23  13  55.70 

11.498 

6  25   6.4 

08.44 

22  29.4 

1   3 

20  50  59.22 

19.478 

17  53    3.6 

49.07 

22    5.2 

3 

23  18  29.73 

11.407 

5  57  38.4 

08.80 

22  30.1 

4 

20  55  58.26 

19.441 

17  35  58.8 

43.34 

22    6.2 

4 

23  23    3.27 

11.387 

5  30    0.1 

09.30 

22  30.7 

5 

21    0  56.:)8 

19.403 

17  18  23.8 

44.58 

22    7.2 

5 

23  27  30.35 

11.369 

5    2  12.1 

09.00 

22  31.3 

>   ti 

1 
21     5  53.58  ; +19.364 

-17    0  19.2 

•f45.80 

22   8.2 

6 

23  32    9.01 

+11.358 

-4  34  15.1 

+70.06 

22  31.9 

7 

21  10  49.85      18.92S 

16  41  45.7 

46.90 

22    9.2 

7 

23  36  41.27 

11.336 

4    6  10.0 

70.38 

22.32.5 

6 

21  15  45.18 

19  086 

16  22  43.8 

48.16 

22  10.2 

8 

2341  13.16 

11.399 

3  37  57.3 

70.08 

22  33.1 

9 

21  20  39.56 

19.946 

16    3  14.2 

49.30 

22  11.2 

9 

23  45  44.73 

11.309 

3    9  37.8 

70.95 

22  33.7 

10 

21  25  32.98 

19.906 

15  43  17.4 

50.49 

22  12.1 

10 

23  50  16.00 

11.997 

2  41  12.2 

71.10 

22  34.3 

1 
11 

21  30  25.44 

-1-19.166 

-15  22  54.2 

+51.51 

22  13.0 

11 

23  54  47.01 

+11.987 

-2  12  41.1 

4-71.40 

22  34.8 

12 

21  35  16.94 

19.1S6 

15    2    5.2 

S8.57 

22  13.9 

12 

23  59  17.80 

11.978 

1  44    5.3 

71.58 

22  35.4 

13 

21  40    7.47 

19.066 

14  40  50.9 

53.61 

22  14.8 

13 

0    3  48.39 

11.971 

1  15  25.5 

71.74 

22  35.9 

M 

21  44  57.04 

19.046 

14  19  12.1 

54.09 

22  15.6 

14 

0    8  18.83 

11.965 

0  46  42.3 

71.80 

22  36.5 

15 

21  49  45.66 

19.006 

13  57    9.4 

55.00 

22  16.5 

15 

0  12  49.15 

11.961 

-0  17  56.4 

71.00 

22  37.1 

116 

21  54  3.3.33 

+11.067 

-13  34  43.4 

-1-56.56 

22  17.3 

16 

0  17  19.38 

+11.950 

+0  10  51.4 

+79.09 

22  37.7 

17    21  59  30.07 

11.996 

13  11  54.9 

57.48 

22  18.1 

17 

0  21  49.57 

11.958^ 

0  39  40.5 

79.00 

22  38.2 

18:22    4    5.88 

11.889 

12  48  44.6 

58.38 

22  18.9 

18 

0  26  19.75 

11.950 

1    8  30.1 

79.07 

22  38.8 

:I9 

22    8  50.78 

11.861 

12  25  13.1 

59.95 

22  19.7 

19 

0  30  49.97 

11.961 

1  37  19.6 

79.05 

22  39.3 

20   22  13  34.78 

11.814 

12    1  21.1 

60.09 

22  20.5 

20 

0  35  20.27 

11.965 

2    6   8.4 

79.00 

22  39.9 

21    22  18  17.90 

+11.778 

-11  37    9.3 

+60.90 

22  21.3 

21 

0  39  50.68 

+11.970 

+2  34  55.7 

+71.93 

22  40.4 

!22   2223    0.17 

11.743 

11  12  38.3 

61.68 

22  22.0 

22 

0  44  21.24 

11.977 
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71.88 
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23   22  27  41.60 

11.709 
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69.43 
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23 
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11.986 
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71.09 

22  41.6 
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63.16 

22  23.5 

24 
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71.53 

22  42.2 

85   22  37   2.06 

1 

11.644 

9  57  17.1 

63.86 

22  24.2 

25 
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4  29  36.5 

71.34 

22  42.7 

26    22  4141.13 

+11.613 

-  9  31  36.2 

404.53 

22  24.9 

26 

1    2  25.85 

+11.393 

+4  58    6.3 

+71.19 

22  43.3 

27    22  46  19.46 

11.583 

9    5  39.6 

65.17 

22  25.6 

27 

I    6  57.79 

11.330 
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70.00 

22  43.9 

28    22  50  57.09 

11.554 
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22  26.3 
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22  27.0 
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30   23    0  10.35 
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22  28.2 

31 
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+11.418 
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22  46.4 
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+11.451 

-  6  52  23.4 

+67.97 

22  28.8 

32 
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+11.441 
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GBEESrWIGH  MEAJS  TIME. 

MAY. 

JUNE. 
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8  14  20.8      68.81 
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3 
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19.730 

20    4  31.0 

41.00 

23  15.9 

4 

1  38  54.61 

11.498 

8  4146.0       68.36 

22  48.3 

4 

4    8  40.96 

19.765 

20  20  38.5 

39.64 

2:3  16.4 

5 

1  43  30.77 

11.530 

9    9    1.8       67.88 

22  49.0 

5 

4  13  47.86 

19.810 

20  36  13.0 

38.95 

23  17.6  i 

1 
6 

1  48    7.60 

+11.549 

+  9  36    4.9 

4^.38 

22  49.7 

6 

4  18  55.81 

+19.853 

+20  51  13.9 

+36.84 

23  18.8 

7 

152  45.15 

11.580 

10    2  55.5 

66.84 

22  50.4 

7 

4  24    4.80 

19.896 

21    5  40.7 

35.41 

23  20.0 

8 

1  57  23.44 

11.611 

10  29  32.8 

66.97 

22  51.1 

8 

4  29  14.79 

19.938 

21  19  32.7 

33.95 

23  21.21 

9 

2    2   2.50 

11.644 

10  65  56.1 

65.67 

22  51.8 

9 

4  34  25.77 

19.978 

21  32  49.4 
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10 

2   6  42.37 
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22  52.5 

10 

4  39  37.70 
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11 
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+21  57  34.6 

489.43 

23  25.0 
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12  38  54.6 
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13 
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14 

2  25  30.37 

11.895 
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22  55.6 

14 

5    0  34.30 

13.158 
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23  29.0 

16 

2  30  14.63 

11.865 

13  28408 

61.44 

22  56.4 

15 

5    5  50.48 

13.189 

22  39  37.4 
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23  30.3  > 

16 

2  34  59.84 

+11.905 

+  13  53    5.6 

+^.69 

22  57.2 

16 

5  11    7.39 

+13.919 

+22  48  32.0 

+81.46 

23  31.7 

17 

2  39  46.02 

11.946 

14  17  10.6 

59.78 

22  58.1 

17 

5  16  24.98 

13.947 

22  56  47.4 

19.88 

23  33.0 

18 

2  44  33.21 

11.988 

14  40  55.0 

58.01 

22  58.9 

18 

5  21  43.22 

13.973 
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18.16 

23  34.4 

19 
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13.997 
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20 
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23  17  34.4 
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+19.117 
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+56.19 

23    1.6 

21 
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22 
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22 
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13.357 
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23 

3    8  44.71 

19.907 
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54.11 
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23 

5  48  22.45 

13.373 

23  32  15.5 

9.66 

23  41.4 

24 

3  13  38.23 

19.953 

16  55  29.5 

53.06 

23    4.5 

24 

5  53  43.55 

13.386 

23  35  46.6 

7.93 

23  42.8 

25 

3  18  32.85 

19.999 

17  16  29.9 

51.98 

23    5.5 

25 

5  59    4.95 

13.397 

23  38  36.1 

6.19 

23  44.2 

26 

3  23  28.60 

+19.346 

+  17  37    4.1 

+50.87 

23    6.5 

26 

6    4  26.60 

+13.406 

+23  40  43.9 

+  4.45 

23  45.6 

27 

3  28  25.47 

19.393 

17  57  11.4 

49.73 

23   7.5 

27 
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!                                            OBEElirWIOH  MEAN  TIMB. 

JULY. 

AUGUST. 

m 

Appareut 

Ascension. 

Var.of 
R.A. 
for  1 
Hour. 

Appareut 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridiuii 
Passage. 

)i     in 
23  52.7 

• 
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1 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

9 
>» 

a 

Noon. 

1 

1 

Noon.  I        Noon. 
+13.417    +23  40'52!« 

Noof^. 

n 

-  4.31 

Noon, 

Noon, 

s 
+19.401 

Noon, 

Noon. 

h    m     s 
I      6  31  16.57 

h    m     a 
9  12  46.52 

0     1     II 
+17  30  10.9 

II 
-59.58 

h    m 
0  30.8 

2i    6  36  38.5\fj    13.413  1     23  38  47.» 

6.07 

23  54.2 

2 

9  17  43.58 

19.354 

17    8  54.5 

53.78 

0  31.8 

;  3     6  42    0.31  ,    13.405      23  36    1.1 

7.83 

23  55.6 

3 

9  22  39.51 

19.307 

16  47    9.7 

54.95 

0  32.8 

4     6  47  21.90      13.305      23  32  32.2 

9.58 

23  57.0 

4 

9  27  34.31 

19.960 

16  24  57.2 

56.09 

0  33.8 

5'    6  52  43.22      13.383      23  28  21.3 

11.33 

23  58.4 

5 

9  32  27.99 

19.913 

16    2  17.6 

57.91 

0  34.8 

6     6  58    4.23    +13.368    +23  23  28.7 

-13.07 

%\  59.9 

6 

9  37  20.55 

+19.167 

+  15  39  11.5 

-68.99 

0  35.7 

7     7    3  24.84'    13.351       23  17  54.4 

14.80 

7 

9  42  11.99 

19.191 

15  15  39.8 

09.35 

0  36.6 

8     7    8  45.02      13.333      23  1 1  38.7 

16.59 

0    1.3 

6 

9  47    2,33 

19.075 

14  51  43.1 

60.37 

0  37.5 

y     7  14    4.71 

13.310      23    4  41.8 

18.93 

0    2.7 

9 

9  51  51.59 

19.030 

14  27  22.2 

61.37 

0:^.4 

10     7  19  23.85'    13.886      22  57    3.9 

19.93 

0    4.1 

10 

9  56  39.78 

11.985 

14    2  37.9 

69.33 

0  39.2 

II      7  34  42.40  j +13.259    +22  48  45.3 

-91.6:1 

0    5.4 

11 

10    1  26.90 

+11.941 

+  13  37  30.8 

-63.96 

0  40.0 

12      7  30    0.30 

13.931      22  39  46.3 

93.99 

0    6.8 

12 

10    6  12.98 

11.896 

13  12    1.7 

64.16 

0  40.8 

'13     7  35  17.50      13.801      22  30    7.3 

94.95 

0    8.1 

13 

10  10  58.04 

11.856 

12  46  11.3 

65.03 

0  41.6 

14      7  40  33.96  '    13.170      22  19  48.7 

96.00 

0    9.4 

14 

10.15  42.10 

11.815 

12  20    0.3 

65.87 

0  42.4 

15      7  45  49.63  1     13.137      22    8  50.7 

98.93 

0  10.7 

15 

10  20  25.18 

11.775 

1 1  53  29.5 

66.68 

0  43.2 

,16      7  51    4.49  1  +13  101     +21  57  13.9 

1 

-99.84 

0  12.0 

16 

10  25    7.31 

+11.736 

+  1126  39.6 

-67.46 

0  43.9 

17      7  56  18.48  !     13.064      21  44  58.6 

31.44 

0  13.2 

17 

10  29  48.52 

11.696 

10  59  31.4 

68.91 

0  44.7 

18      8    1  31.56      13.096      21  32    5.3 

1 

33.01 

0  14.5 

18 

10  34  28.84 

11.661 

10  32    5.6 

68  93 

0  45.4 

19,    8   6  43.71       13.986      21  18  34.5 

34.56 

0  15.7 

19 

10  39    8.29 

11.096 

10    4  22.9 

69.69 

0  46.1 

20      rill  54.90 

19  945      21     4  26.7 

36.09 

0  17.0 

20 

10  43  46.91 

11.599 

9  36  24.1 

70.96 

0  46.8 

1 
21       8  17    5. 10  ,  +ia.903    +20  49  42.4  \  -37.60 

0  18.2 

21 

10  48  24.73 

+11.560 

+  98    9.8 

-70.91 

0  47.5 

22      8  22  1 4.29      19.860      20  34  22.2 

39.08 

0  19.5 

22 

10  53    1.78 

11.589 

8  39  40.8 

71.51 

0  48.3 
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40.54 

0  20.7 

23 

10  57:i8.11 
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i  24     8  32  29.52      19.773      20    1  56.2 

41.98 

0  21.9 

24 

11    2  13.74 
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7  42    1.6 

79.69 

0  49.7 

25     8  37  35  52      19.798       19  44  51.5 

43.40 

0  23.2 

25 

11    6  48.72 

11.444 

7  12  52.9 

73.19 

0  50.3 

1 
26     8  42  40.44  : +19.689    +1927  13.1 

-44.79 

0  24.3 

ilij 

1111  23.08 

+11.419 

+  6  43  32.3 

-73.60 

0  50.9 

'27     8  47  44.25      19.636       19    9    1.7 

46.15 

0  25.4 

27 

11  15  56.87 

11.396 

6  14    0.7 
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0  51.5 

28 
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47.49 

0  26.5 

28 

11  20  30.12 

11.375 

5  44  18.6 

74.46 

0  52. 1 

:•» 

8  57  48.55      19.549       18  31    2.2 

48.80 

0  27.6 

29 

1 1  25    2.88 

11.355 

5  14  26.8 

74.84 

0  52.7 

30     9   2  49.01  ;    19.495       18  M  15.4 

50.09 

0  28.7 

30 

11  29  35.17 

11337 

4  44  26. 1 

75.90 

0  53.3 

31 

9   7  48.33  !  -+19.448    +17  50  58.1 

-51.35 

0  29.7 

31 

1 1  34    7.04 

+11.390 

+  4  14  17.2 

-75.53 

0  53.9 

32     9  12  46.52  \  +19.401    +-17  30  10.9 

-59^ 

0  30.8 

32 

1 1  :i8  38.54 

+11.305 

+  3  44    0.7 

-76.83 

0  54.4 

Day  of  the  Month. 

4th. 

nth. 

14th. 

l»th. 

34 
r 

th. 

>.o 

>.l 

29th. 

Di 

ly  of  the  Mont 

h. 

•  m 

•  • 

Sd. 

8th. 

ISth. 

18th. 

SSd. 

98th. 

8emidiameter    .  . 
Hor.  Parallax    .  . 

1 

n 

4.9 
5.1 

4:9 
5.1 

4':9 
5.1 

4.9 
5.1 

5.0 
5.1 

Sei 
Ho 

nidiameter 
r.  Parallax 

»i 
5.0 

5.V 

II 
1     5.0 

1     5.2 

5.0 
5.2 

1^:1 
5.2 

t 

11 
>.l 

».3 

5u) 

The  sign  +  prefixed  to  the  hourly  change  of  decUna 
tiona  are  decreasing .    The  sign  ^  indicates  that 

tion  indicates 
north  declinat 

that  north  declinations  are  increasing  and  soutt 
ions  are  decreasing  and  sonth  declinations  inorc 

ideoUaa- 
Mstng. 
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VENUS,   1888. 


OBEBNWIGH  MEAK  TIME. 


3 

g 

o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Bight 
Ascension. 


Ifoon. 


h    m     s 
1 1  38  38.54 

11  43    9.70 

1 1  47  40.56 

11  52  11.16 

11  5641.54 

12  1  11.75 
12  5  41.82 
12  10  11.78 
12  14  41.68 
12  19  11.56 

1223  41.50 
12  2811.49 
12  32  41.59 
12  37  11.83 
12  41  42.27 

12  46  12.95 
12  50  43.90 
12  55  15.17 

12  59  46.81 

13  4  18.85 

13  8  51.35 
13  13  24.35 
13  17  57.88 
13  22  32.00 
13  27    6.73 

13  31  42.12 
13  36  18.22 
13  40  55.07 
13  45  32.69 
13  50  11.13 

13  54  50.42 
13  59  30.60 


Var.of 
K.  A. 
fori 
Hour. 


Noon. 


8 

•fll.906 
11.999 
11.980 
11.970 
11. 


•fll.9S5 
11.950 
11.947 
11.946 
11.948 

+11.948 

ii.9sa 

11.956 
11.965 
11.974 

+11.984 
11.996 
11.310 
11.396 
11.344 

+11.364 
11.386 
11.409 
11.434 
11.461 

+11.480 
11.510 
11.551 
11.584 
11.610 

+11.655 
+11.693 


Apparent 
Deolmation. 


Koon. 


O        I 

3  44 


0.7 


3  13  37.4 
2  43  8.0 
2  12  33.4 
1  41  54.1 

+  111  10.9 

0  40  24.6 

+  09  36.0 

-0  21  14.3 

0  52    5.6 

-  1  22  57.1 

1  53  48. 1 

2  24  37.8 

2  55  25.4 

3  26  10.2 

-  3  56  51.6 

4  27  28.7 

4  58    0.9 

5  28  27.4 

5  58  47.4 

-  6  29    0.3 

6  59    5.3 

7  29    1.6 

7  58  48.6 

8  28  25.5 

-  8  67  61.5 

9  27  5.9 
9  56    8.0 

10  24  57.0 
10  53  32.1 

-1 1  21  62.5 
-1 1  49  57.6 


Var.of 
Decl. 
fori 
Hoar. 


Ifoon. 


-75.83 
76.10 
76.34 
76.55 
76.73 

-76.87 
76.90 
77.07 
77.13 

77.15 

-77.14 
77.10 
77.03 
76.03 
76.80 

-76.64 
76.45 
76.93 
75.98 
75.68 

-75.38 
75.03 
74.66 
74.95 
73.89 

-73.35 
79.85 
79.39 
71.76 
71.16 

-70.54 


MeridinD 
Passa^^e. 


li    m 
0  54.4 

0  55.0 

0  55.5 

0  56.1 

0  56.6 

0  57.2 
0  57.8 
0  58.4 
0  58.9 
0  59.5 


0.0 
0.6 
1.1 
1.7 
2.2 

2.8 
3.4 
4.0 
4.5 
6.1 

6.7 
6.3 
6.9 
7.5 

8.2 

8.8 

9.5 

10.2 

10.9 

11.6 

12.3 

13.0 


i 

» 


1 
2 
3 
4 
6 

6 

7 

8 

9 

10 

11 
12 

13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


OCTOBER. 


Apparent 

Bight 
Ascension. 


Noon, 


h    m     8 
13  54  50.42 

13  59  30.60 

14  4  11.69 
14  8  53.73 
14  13  36.74 

14  18  20.76 
14  23  5.81 
14  27  51.92 


Var.of 
B.A. 
fori 

Hoar. 


Noon. 


8 

+11.655 
11.693 
11.739 
11.779 
11.813 

+11.855 
11.899 
11.043 


14  32  39.10 

11.988 

14  37  27.38 

19.034 

14  4216.77 

+19.081 

14  47    7.29 

19.198 

14  51  58.97 

19.177 

14  66  51.81 

19.S96 

16    145.83 

19.976 

15   6  41.04 

+19.396 

15  11  37.45 

19.376 

15  16  35.08 

19.497 

15  2133.93 

19.478 

15  26  33.99 

19.599 

15  31  35.26 

+19  580 

15  36  37.76 

19.630 

15  41  41.49 

19.681 

15  46  46.43 

19.731 

15  51  52.57 

19.781 

15  56  59.91 

+19.831 

16    2   8.43 

19.880 

16    7  18.11 

19.998 

16  12  28.94 

19.975 

16  17  40.89 

13.091 

16  22  53.94 

+13.066 

16  28    8.04 

+13.100 

Apparent 
Declination. 


Noon. 


O        I        II 

•I  1  21  52.5 

1 1  49  57.6 

12  17  46.5 

12  45  18.4 

13  12  32:5 

•13  39  28.0 

14  6   4.2 
14  32  20.2 

14  58  15.3 

15  23  48.6 


Var.of 

BeoL 

fori 

Honr. 


Noon, 


It 
-T0.64 

60.88 

69.10 

68.47 

67.71 


09 
66.10 
65.95 
64.35 
63.43 


Meridiiio 


-15  48  59.4 

-69.47 

16  13  46.8 

61.48 

16  38  10.1 

60.46 

17    2   8.4 

50.40 

17  25  40.9 

58.31 

■17  48  47.0 

-«7.19 

18  11^2.5.7 

56.04 

18  33  36.4 

54.85 

18  55  18.2 

53.63 

19  16  30.5 

59.38 

•19  37  12.5 

-61.10 

19  57  23.3 

49.79 

20  17    2.3 

48.45 

20  36    8.7 

47.06 

20  54  41.9 

45.68 

21  12  41.1 

-44il5 

21  30    5.6 

49.79 

2146  54.8 

41.30 

22   3   8.0 

30.78 

22  18  44.5 

98.94 

22  33  43.6 

—38.67 

-22  48   4.8 

-«.0B 

h  m 
12.3 
13.0 
13.8 
14.5 
15.3 

16.1 
16.9 
17.7 
.18.6 
19.4 

20.3 
21.2 
22.1 
23.0 
24.0, 

25.0 
26.0 
27.0 
28.1 
29.1  I 

30.2! 

31.3' 

32.4 

33.5 

34.7 

35.9 
37.1 
3a3 
39.6 

40.8 

42.1 
43.4 


Bay  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


9d. 


II 
5.2 

6.4 


7th. 


II 
5.2 

5.4 


12th. 


// 
5.3 

5.5 


t7th. 


II 
5.3 

5.5 


99d. 


It 
5.4 

5.6 


97th. 


Day  of  the  Month. 


II 
5.5 

5.6 


Semidiameter 
Hor.  Parallax 


9d. 


tt 
5.5 

5.7 


Tth. 


5.8 


19th. 


6:7 

5.9 


nth. 


bJi 
6.0 


99d. 


It 
5.9 

6.1 


S7th. 


£o 

6.2 


19'ora.— The  sign  +  indloatea  north  deolinationBi  the  aign  —  indloates  aovth  decHnatJowa. 
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GBEEirWIOH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

• 

a 

o 

o 

o 
Q 

1 

Apparent 

KiKbt 
Ascension. 

Var.of 

K.A. 

fori 

Honr. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 

PSMRge. 

• 

a 

1 

O 

1 

1 

Apparent 

Kigbt 
Ascension. 

Var.of 

R.A. 

fori 

Honr. 

Apparent 
Declination. 

Var.  of 
Deol. 
fori 

Honr. 

Meridian 
Panage. 

Xoon. 

Koon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 
16  28    8.04 

8 

+13.109 

0        t        II 

-22  48    4.8 

It 
-35.08 

h    m 
1  43.4 

h    m     s 
19    9    4.09 

8 

+13.317 

0     t     II 
-24  29  33.6 

+19.16 

h    m 
2  26.1 

2 

16  33  2:M7 

13.151 

23    1  47.4 

33.46 

1  44.7 

2 

19  14  23.27 

13.981 

24  21  31.6 

90.98 

2  27.5 

3 

16  38  39.28      13.191 

23  14  50.8 

31.89 

1  46.0 

3 

19  1941.56 

13.943 

24  12  46.7 

99.76 

2  28.9 

4 

16  43  56.34 

13.930 

23  27  14.5 

30.15 

1  47.4 

4 

19  24  58.92 

13.903 

24    3  19.2 

94.53 

2  30.2 

5 

16  49  14.31 

13.967 

23  38  57.9 

96.46 

1  48,7 

5 

19  30  15.29 

13.100 

23  53    9.5 

96.99 

2  31.5 

6 

16  54  33.14 

+13.309 

-23  50    0.5 

-96.75 

1  50.1 

6 

19  35  30.60 

+13.115 

-23  42  18.2 

+98.01 

2  32.8 

7 

16  59  52.77 

13.334 

24    0  21.7 

95.09 

1  51.4 

7 

19  40  44.80 

13.068 

23  30  45.7 

99.71 

2  34.1 

8 

17    5  13.14 

13.364 

24  10    1.2 

93.97 

1  52.9 

8 

19  45  57.84 

13.019 

23  18  32.6 

3i.39 

2  35.4 

9 

17  10  34.20      ia.3Ql 

24  18  58.5 

91.50 

1  54.3 

9 

19  51    9.66 

19.967 

23    5  39.4 

33.05 

2  36.7 

10 

17  15  55.89      13.4J6 

24  27  13.0 

19.71 

1  55.7 

10 

19  56  20.22 

19.913 

22  52    6.5 

34.69 

2  37.9 

11 

17  21  18.15 

+13.439 

-24  34  44.4 

-17.91 

1  57.1 

11 

20    1  29.48 

+19.858 

-22  37  54.7 

+36.30 

2  39.1 

\2 

17  26  40.94 

13.459 

24  4132.4 

16.09 

1  58.6 

12 

20    6  37.38 

19.801 

22  23    4.4 

37.89 

2  40.3 

13 

17  32   4.19 

13.477 

24  47  36.7 

14.96 

2    0.0 

13 

20  1 1  43.90 

19.749 

22    7  36.3 

39.45 

2  41.5 

14 

17  37  27.82 

13.499 

24  52  57.0 

19.49 

2    1.5 

14 

20  16  48.98 

19.689 

21  51  31.2 

40.99 

2  42.6 

15 

17  42  51.78 

13.504 

24  57  33.0 

10.57 

2    3.0 

15 

20  21  52.61 

19.691 

21  34  49.6 

49.40 

• 

2  43.7 

16 

17  48  15.99 

+13.513 

-25    1  24.5 

-8.71 

2    4.5 

16 

20  26  54.76 

+19.556 

-21  17  32.3 

+43.97 

2  44.8 

17 

17  53  40.39 

13.590 

25    4  31.3 

6.85 

2    5.9 

17 

20  31  55.40 

19.495 

20  59  39.9 

45.41 

2  45.9 

18 

17  59    4.90 

13.593 

25    6  53.2 

4.98 

2    7.4 

18 

20  36  54.51 

19.430 

20  41  13.0 

46.83 

2  46.9 

,19 

18    4  29.47 

13.594 

25    8  30.2        3.11 

2    8.8 

19 

20  41  52.07 

19.366 

20  22  12.5 

48.91 

2  47.9 

20 

18    9  54.03 

13.589 

25    9  22.2  ;  -  1.93 

2  10.3 

20 

20  46  48.06 

19.300 

20    2  39.0 

49.57 

2  48.9 

1 

.21 

18  15  18.51 

+13.517 

-25    9  29.1 

+  0.65 

2  11.7 

21 

20  51  42.48 

+19.934 

-19  42  33.3 

+50.89 

2  49.9 

22 

18  20  42.84 

13.509 

25    8  51.0 

9.53 

2  13.2 

22 

20  56  35.31 

19.168 

19  21  56.2 

59.19 

2  50.8 

23 

18  26    6.96 

13.499 

25    7  27.8 

4.41 

2  14.6 

23 

21    1  26.54 

19.101 

19    0  48.4 

53.45 

2  51.7 

24 

18  31  30.79 

13.486 

25    5  19.5 

6.98 

2  16.1 

24 

21    6  16.17 

19.035 

18  39  10.7 

54.69 

2  52.6 

25 

18  36  54.27 

13.470 

25    2  26.2 

8.15 

2  17.5 

25 

21  11    4.20 

11.968 

18  17    3.8 

65.89 

2  53.5 

26 

1              i 
18  42  17.34  1  +13.451 ,  -24  58  48.2 

+10.01 

2  19.0 

26 

21  15  50.63 

+11.901 

-17  54  28.4 

+57.06 

2  54.3 

27 

18  47  39.93 

13.430 

24  54  25.6 

11.87 

2  20.4 

27 

21  20  35.45 

11.834 

17  31  25.3 

58.90 

2  55.1 

28 

18  53    1.96 

13.406 

24  49  18.6 

13.79 

2  21.9 

28 

21  25  18.66 

11.767 

17    7  55.3 

59.30 

2  55.9 

,29 

18  58  23.37 

13.379 

24  43  27.5 

15.55 

2  23.3 

29 

21  30    0.27 

11.701 

16  43  59.2 

60.37 

2  56.6 

30 

19    3  44.10 

13.349 

24  36  52.4 

17.37 

2  24.7 

30 

21  34  40.29 

11.634 

16  19  37.9 

61.41 

2  57.3 

31 

19    9    4.09 

+13.317 

-24  29  33.6 

+19.18 

2  26.1 

31 

21  39  18.72 

+11.568 

-15  54  52.1 

+09.41 

2  58.0 

32 

1 

19  14  23.27 

+13.981 

-24  2131.6 

+90.08 

2  27.5 

32 

21  43  55.56 

+11.509 

-15  29  42.6 

+63.38 

2  58.7 

1   Day  of  the  Hontli. 

1 
1 

1st. 

6.1 
6.3 

6th. 

nth. 

16th. 

Slst. 

6.6 
6.8 

'i6th. 

Di 

iyof  the  Monti 

1. 

>      • 
■      • 

1st 

£9 

7.1 

6th. 

M 

7.1 
7.3 

11th. 

16U 

1.91st.  3 

6th. 

Slst 

II 
8.1 

8.4 

1  SemidioLiDeter   .  . 
Hor.  Parallax    .  . 

6.2 
6.4 

6!3 
6.6 

6'4 
6.7 

b.t 

7.0 

Sei 
Ho 

nidiameter 
r.  Parallax 

7.3 
7JS 

7.1 

\  i'.7 

^    7.9 

7:9 
8i2 

• 

The  sign + prefixed  to  the  hourly  ehimge  of  declination  indicates 

tkns  are  deeressiDg.    The  sign — indicates  that  north  deoLinat 

1 
1 

that  north  declinations  are  increasing  and  south  declina* 
Ions  are  decreasing  and  sonth  deoUnationa  increasing. 
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MAES,    1888. 


GEEBISWICH  MEAN  TIME. 

JANUAKY. 

FEBBUAS 

Y. 

iruut 
ati<»ii. 

1 

1 

1 

• 

§ 

e 

Appareui 

Kight 
Anoeniiion. 

Noon. 

Var.of 
R.A. 
for  1 
Hour. 

Apnareut 
Decimation . 

Var.of 
Decl. 
fori 
Hoar. 

Noon. 
II 

Meridian 

pHMAge. 
ll       lU 

• 

c 
o 

Appareut 

l»^t 
Aftcension. 

Var.of 
B.A. 
fori 
Hoiir. 

Noon. 

Appi 
De^lir 

Var.of 
Decl. 
fori 
'  Hour. 

1 

MeddJim 

PWMIS*- 

Noon. 

Noon. 

II 

o 

Noon. 

Noon. 

0      1      ft 

Noon. 

b    m     s 

ft 

O         1 

.       h     »l      H                  >s 

II 

h    ui 

1 

12  50  44.39 

+4.936 

-3    8  42.9 

-95.19 

18    6.7 

1  1  13  35  51.78 

+9.881 

-7  -22  52.8 

'  -15.19 

16  49.3 

2 

12  52  25.71 

4.906 

3  18  42.9 

94.87 

18    4.5 

2    13  37    0.18 

9.818 

7  28  50.9 

1     14.79 

16  46.5 

3 

12  54    6.30       4.176 

3  28  36.8 

94.69 

18    2.2 

3 

13  38    7.05 

9.754 

7  34  39.2 

;      14.31 

1 

16  43.7 

4     1*^55  46.15       4.144 

3  38  24.5 

94.36 

17  59.9 

4 

133912.35!      9.688 

7  40  17.7 

,     13.60 

16  40.9 

5     1*^57*25.23       4.118 

3  48    6.0 

94.09 

17  57.6 

5;  13  40  16.05       9.690 

i 

7  45  46.2  1     13.48 

t 

16  38.0 

6{  12  59    3.53     +4.079 

-3  57  41.1 

-93.89 

17  55.3 

6 

13  41   18.11  i    49.550 

-7  51    4.6 

-13.05 

16  35.0 

7    13    0  41.03:     4.045 

4    7    9.6 

93.55 

17  53.0 

7;  13  42  18.47       9.4:9 

7  56  12.7 

19.61 

16  32.1 

8;  13    -2  17.71  i     4.011 

4  16  31.4 

93.97 

17  50.6 

8    13  43  17.10 

9.406 

8    1  10.4 

19.18 

16*29.1 

9     13    3  53.54        3.975 

4  *25  46.5 

99.98 

17  48.3 

9    13  44  13.96       9.331 

8    5  57.5 

11.74 

16  26.1 

10'  13    5  28.51        3.939 

4  34  54.7 

99.09 

17  45.9 

10    13  45    8.1M)       9.9.M 

■ 

8  10  33.8 

,      11.99 

16  2:11 

11     13    7    2.59     4-3.909 

-4  43  55.8 

-«.40 

17  43.5 

11  i  13  46    2.15     +9.J75 

-8  14  59.3 

-10.83 

1 

16  20.0 

12    13    8  35.75 

3.869 

4  52  49.7 

99.09 

1741.1 

12 

13  46  53.40,      9.095 

8  19  13.7 

10.37 

1 

16  16.9 

13:  13  10    7.97 

3.893 

5    1  36.3 

91.79 

17  38.7 

13 

13  47  42.72       2.013 

8*23  17.0 

9.91 

16  13.7 

14  1  13  11  39.24 

3.789 

5  10  15.5 

91.48 

17  36.3 

14 

13  48  30  04        1.930 

8  27    9.1 

0.43 

16  10.5 

15  i  13  13   9.i3 

3.741 

5  18  47.2 

91.16 

17  33.8 

15 

13  49  15.34        1.844 

8  30  49.7 

8.95 

16    7.3 

16!  13  14  38.82     +3.699 

-5  27  11.2 

-90.84 

17  31.4 

16 

13  49  58.56 

+1.757 

-8  34  18.9 

-  8.47 

16    4.1 

17  1  13  16   7.09  I      3.656 

5  35  27.5 

90.59 

17  28.9 

17 

13  50  39.67  1      1.668 

8  37  36.4 

,       7.96 

16    0.8 

18    13  17  34.31  1      3.619 

5  43  36.0 

90.19 

17  -26.4 

18 

13  51  18.63        1.577 

8  40  42.1 

7.40 

15  57.5 

19    13  19    0.46!     3.567 

5  51  :i6.5      19.85 

17*23.9 

19 

13  51  ^5.39        J. 485 

8  43  36.0 

7.00 

1554.1 

20    13*20  25.521     3.591 

5  59  29.0 

19.51 

17  21.4 

20 

13  52  29.92  1      J. 391 

1 

8  46  18.0 

6.50 

15  50.7 

21  i  13  21  49.46 

+3.474 

-6    7  13.2 

-19.17 

17  18.8 

21 

13  53    2.18 

+1.996 

-8  48  47.8 

-5.99 

15  47.3 

22  1  13  23  12.27 

3.496 

6  14  49.2 

18.83 

17  16.2 

22 

13  53  32.12 

1.196 

8  51    5.4 

5.48 

15  4:19 

23    13  24  33.91 

3.377 

6  *22  16.9 

16.48 

17  13.6 

23 

13  53  59.70 

1.099 

8  53  10.8 

4.97 

15  40.4 

24    13  2554.37       3.3S7 

6  29  36.1 

18.19 

17  11.0 

24 

13  5424.89 

0.999 

8  55    3.8 

4.45 

15  36.9 

25    13  2713.61        3.976 

6  36  46.8 

17.76 

17    8.4 

25 

13  54  47.64 

0.806 

8  56  44.3 

3.99 

1 

15  33.3 

26    13*28  31.61     +3.994 

-6  43  48.8 

-17.40 

17    5.8 

26 

13  55    7.90 

+0.7W 

-8  58  12.1 

-3.39 

15  29.7 

27    13  29  48.34  i     3.170 

6  50  42.1 

17.04 

17    3.1 

27 

13  55  25.63 

0.687 

8  59  27.1 

9.86 

15  26.0 

28,  13  31    3.77       3.115 

6  57  26.5 

16.66 

17    0.4 

28 

13  55  40.78 

0.578 

9    0  29.2 

9.39 

15  2*2.3 

29    13  32  17.86       3,059 

7    4    1.9 

16.98 

16  57.7 

29 

13  55  53.30 

0.466 

9    1  18.2 

1.77 

15  18.6 

30    13.33  30.58;     3  001 

7  10  28.1 

15.90 

16  54.9 

30 

13  56    3.16 

0.354 

9    1  54.0 

1.91 

1 

15  14.6 

31     13  34  41.90 

+9.949 

-7  16  45.1 

-15.51 

16  5*2.1 

31 

13  56  10.30 

+0.940 

-9    2  16.5 

-0.66 

15  10.9 

32 

13  35  51.78 

+9.881 

-7  22  52.8 

-15.19 

16  49.3 

32 

13  56  14.68 

+0.194 

-9    2  25.5 

-  0.09 

1 

15    7.0 

V^ 

%y  of  the  Month. 

iBt. 

37 

«th. 

n 

3.8 

nth. 
3!9 

16tt 

1.  21at.  *J 

Ittth. 

// 
4.5 

Slat. 

II 
4.7 

Di 

ly  of  the  Mouth. 

6th 

.  10th. 

16th. 

90th. 

26th. 

SOth. 

Semidiameter  .  . 

II        II 
4.1     4.3 

Semidiameter    .  . 

II 
41 

II 
)     5.1 

5:4 

ijb 

5.9 

4.2 

Hor.  Parallax    .  . 

6.4 

6.6 

6.9 

7.2    7.5 

1 

7.8 

8.2 

Hor.  Parallax    .  . 

8.C 

;    9.0 

9.4 

9.9 

10.4 

10.9 

IfOTE.— Tb 

a  aign  +  indioatea  north  deolinationa  •  the  aign  —  indioates  aoath  deoUnatioi 

' 
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GREENWICH  MEAN  TIME. 


«Q 


I 

•2 
3 
4 
5 

6 

fi 

I) 

10 

II 
1-2 
13 
14 

15 

I 

16 

t  .• 

Id 
I  J) 

'20 

•21 
•2-2 
•23 
•24 
•25 

•26 
•27 

'28 
•29 
30 

31 
32 


Apparent 

Right 
AMCciiHioii. 


Xoon. 

h  ai  H 
3  56  3.16 
3  56  10.30 
3  56  14.68 
3  56  16.26 
3  56  1 5.02 

3  56  10.89 
3  56  3.8G 
3  55  5.3.'.  0 
3  55  40.i)8 
3  55  25.(»7 

3  55  6.16 
3  54  44.24 
3  51  19.32 
3  53  51.38 
3  53  20.44 

3  52  46.51 
3  52  9.61 
3  51  29.77 
3  50  47.01 
3  50  1..38 

3  49  12.91 
3  48  21.64 
3  47  27.62 
3  46  30.H9 
3  45  31.54 

3  44  2<».64 
3  43  25.26 
3  42  18.48 
3  41  9.37 
3  39  58.01 

3  38  44.5:3 
3  37  29.04 


MABCH. 


Var.of 
R.  A. 
for  1 
Hour. 


Xoon. 


Apparent 
OeoiiDfttioD. 


•fO.354 

0.940 

O.ltM 

+0.007 

-0.119 

-0.939 
0.354 
0.477 
0.601 
0.796 

-0  851 
0.976 
1. 101 
1.996 
1.351 

-1.476 
1.599 
1.791 
1.841 
1.960 

-9.078 
9.194 
9.307 
9.418 
9596 

-9.631 
9.739 
9.831  I 
9.99G 
3.018, 


-3.104 
-3.185 


Noon. 


o 
-9 

9 

9 

9 

9 


I     II 

1  54.0 

2  16.5 
2  25.5 
2  21.0 
2    2.7 


Var.  of 
Deol. 
fori 
Hoar. 


Noon. 


-9    I  30.6 

9  0  44.7 
8  59  44.8 
8  58  30.9 

8  57    2.8 

-8  55  -20.6 
8  53  24.4 
851  14.1 

8  48  49.7 
8  46  11.5 

-8  43  19.5 
8  40  13.8 
8  36  54.6 
8  33  22. 1 
8  29  36.5 

-8  25  38. 1 
8  21  27.1 
8  17  3.8 
8  12  28.4 
8    741.5 

-8  2  43.3 
7  5734.2 
7  52  14.6 
7  46  45.0 
7  41     5.7 

-7  35  17.6 
-7  29  21 .0 


11 

-  1.9J 

0.66 

-  0.09 
+  0.48 

1.05 

+  1.63 
9.91 
9  79 
3.37 
3.96 

+  4.55 
5.14 
5.79 
6.30 
6.88 

+  7.45 
809 
8.57 
9.19 
9.67 

•1-10.90 
10.79 
11.93 
11.72 
19.19 

+19.65 
13.10 
13.53 
13.94 
14.39 

+14.68 
+15.09 


Meridian 
pRMui^e. 


Dayof  theMontb. 


^^emidiameter 
Mor.  Parallax 


l8t. 

tttb. 

nth. 

lOtfa. 

'ilst. 

*20th. 

II 

6.2 
109 

II 
6.5 

11.4 

n 

6.8 
12.0 

II 
7.2 

12.5 

7.5 
13.0 

II 
7.8 

13.4 

h  in 
5  14.8 
5  10.9 
5  7.0 
5  3.1 
4  59.1 

4  55.1 
4  51.0 
4  46.9 
4  4-2.7 
4  38.5 

4  34.2 
4  *29.9 
4  25.5 
4  21.1 
4  16.6 

4  12.1 
4  7.5 
4  2.9 
3  58.2 
3  53.5 

3  48.8 
3  44.0 
3  39. 1 
3  34.2 
3  -29.3 

3  24.3 
3  19.3 
3  14.2 
3  9.1 
3    4.0 

2  58.8 
2  53.6 


aiat. 

i^'.O 
13.  J 


0 

o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


APRIL. 


Apparent 

Right 
Asceuaion. 


Noon. 

h    m     8 
13  37  29.04 

13  36  11.64 

13  34  52.46 

13  33  3 1. (:4 

13  32    9.27 

13  30  45.55 
1 3  29  20.62 
13  27  54.65 
13  26  27.80 
13  25    0.24 


Var.of 
R.A. 
fori 
Hour. 


13  23 
13  22 
13  20 
13  19 

13  17  37.96 


32. 1 3 
3.07  : 

35.04 
6.41 


13  16 
13  14 
13  13 
13  M 
13  iO 


9.87 
42.32 
15.47 
49.48 
24.51 


13 
13 
13 
13 
13 


13  2  24.34 
13  1  10.48 
12  59  58.69 
12  58  49.07 
12  57  41.72 


Noon. 


9    0.72; 
7  38.27  ] 
6  17.27  1 
4  57.86 
3  40.18 


8 

-3.185 
3.969 
3.333 
3.400  I 
3.460  I 

-3.514  i 
3.561 
3.601 
3.634 
3.660 

-3.679 
3.600 
3.693 
3.689 
3.678  i 

-3.659 
3.634 
3.601 

3.569  I 

I 

3.515 

-3.463 
3.405 
3.349 
3.973 
3.198 

-3.119 
3.034 
9.946 
9.854 
9.757 


12  56  36.73     -9.667 
12  55  34.19  I   -9.553 


A)>pareut 
Decimation. 


Noon. 


-7  29  21.0 
7  23  16.6 
7  17  4.9 
7  10  46.7 
7    4  22.6 

-6  67  53.5 
6  51  20.3 
6  44  43.7 
6  38  4.6 
6  31  23.9 

-6  24  42.6 
6  18  1.6 
6  II  21.8 
6  4  44.3 
5  58  10.0 

-5  51  39.9 
5  45  14.9 
5  38  55.8 
5  32  43.7 
5  26  39.3 

-5  20  43.6 
5  14  57.2 
5    9  20.8 

3  3  55.2 

4  58  41.3 

-4  53  39.4 
4  48  50.3 
4  44  14.5 

.  4  39  52.6 
4  35  44.9 

-4  31  52.0 
-4  28  14.2 


Var.of 
Deol. 
for  1 
Hour. 


Noon. 


+15.09 
15.33 
15.69 
15.88 
16.11 

• 

+16.30 
16.45 
16.58 
16.66 
16  71 

+16.79 
16.68 
16.61 
16.50 
16.34 

+16.15 
15.99 
15.65 
15.35 
15.00 

+14.63 
14.99 
13.79 
13.39 
19.83 

+19.31 
11.77 
11.90 
10.69 
10.01 

+  9.39 
+  8.75 


Aleridlan 
PuMage. 


h     in 
12  53.6 
1 2  48.4 
1243.1' 
12  37.8 
12  32.5 

12  27.2 
1221.9; 
12  16.5 1 
12  II. I 

12    5.7 1 

I 

12    0.3' 
1 i  54.9 
II  49.5 
II  44.1 
1 1  38.7 

II  33.3; 
1 1  27.9 
1 1  22.6 
II  17.2 
11  11.9 

II  6.6 
II  1.3 
10  56.0 
10  50.8 
10  45.6 

10  40.4 
10  35.3 
10  30.2 
10  25.1 
10  20.1 

10  15.1 
10  10.2 


Day  uf  the  Month. 


Semidiameter.  .  . 
Hor.  Parallax  .  .  . 


5tb.  .lOth.   i5th. 


8.1 


8.3 


14.2  I  14.5 


II 
8.3 

14.6 


20th. 


II 
8.3 

14.6 


*i5th. 


II 

8.2 

14.4 


80th. 


II 
8.1 

14.2 


Th«  aign  +  prefixed  to  the  hourly  change  of  declination  iudicatea  that  north  deollnationa  are  inoreaaing  and  soath  deolina- 
tlona  are  decreaaing.    The  sign  —  indicates  that  north  doolinations  ore  decreasing  and  south  deolinations  inoreaaing. 
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MARS,   1888 


QRBBirWIOH  MEAN  TIME. 


MAT. 


a 
o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

|] 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 
AAceusion. 

Var.of 
R.A. 
fori 

Hour. 

Noon. 

Nofni. 

h    m     8 

n 

12  56  36.73 

-S.667 

12  55  34.19 

9.5.13 

12  54  34.20 

9445 

12  53  36.83 

9.335 

12  52  42.14 

9.299 

12  51  50.20 

-9.1Q0 

12  51     1.07 

1.988 

12  50  14.80 

1.867 

12  49  31.46 

1.744 

12  48  51.08 

1.691 

12  48  13.68 

-1.406 

12  47  39.21) 

1.370 

12  47    7.93 

1.943 

12  46  39.62 

1.J16 

12  46  14.35 

0.989 

12  45  52.13 

-0.869 

12  45  32.95 

0.736 

12  45  16.80 

0.610 

12  45    3.66 

0.485 

12  44  53.50 

0.361 

12  44  46.31 

-0.938 

12  44  42.06 

-0.117 

12  44  40.72 

+O.004 

12  44  42.25 

0.193 

12  44  46.61 

0.940 

12  44  53.78 

+0.356 

12  45    3.72 

0.471 

12  45  16.40 

0.585 

12  45  31.78 

0.096 

12  45  49.83 

0.807 

12  46  10.51 

+0.916 

12  46  33.78 

+1.093 

AppareDt 
Deolmation. 


Xooii. 


O         I         /I 

31  52.0 

28  14.2 
24  52.2 
21  46.1 
18  56.4 

16  23.3 

14  7.1 

12  8.1 

10  26.6 
9    2.5 

7  56.2 
7  7.6 
6  36.9 
6  23.9 
6  28.9 

6  5I.G 

7  ,32. 1 

8  30. 1 

9  45.5 

11  18.2 

13  7.9 

15  14.5 

17  37.8 
20  17.5 
23  13.3 

26  25. 1 

29  52.5 
33  35.4 
37  33.4 
41  46.2 

46  13.8 
50  55,7 


Day  of  the  Mouth. 


9einidiaineter 
Hor.  Parallax 


5th. 


7.9 
13.9 


fO 


Var.of 
Decl. 
for  I 
Hoar. 


\ofm. 

it 
+  9.39 

8.75 

8.09 

7.41 

6.73 

+  6.03 
5.39 
4.60 
3.87 
3.14 

+  9.30 
1.64 
0.91 

+-  0.17 

-  O..** 

-  1.33 
9.05 
9.78 
3.50 
4.99 

-  4.99 

5.69 
6.31 
6.99 
7.66 

-  8.39 
8.96 
9.60 

10.93 
10.84 

-11.45 
-19.04 


ftleridiun 
Piuw.a|8:e. 


li    n\ 
10  15.1 

10  10.2 

10    5.3 

10    0.4 

9  ,55.6 

9  50.7 
9  46. 1 
941.4 
9  36.7 
9  .32. 1 

9  27.6 
9  23. 1 
9  18.7 
9  14.3 
9    9.9 

9  5.6 
9  1.4 
8  J>7.3 
8  53.2 
8  49.1 

8  45. 1 
841.1 
8  37.1 
8  .33.2 
8  29.4 

8  2.'>.6 
8  21.8 

8  18.1 
8  14.5 
8  10.9 

8    7.3 

8    3.8 


h. 


^7 

13.5 


15th. 


It 
7.5 

13.1 


!IOth. 


7.2 
12.7 


95th. 


II 
7.0 

12.2 


SOth. 


II 
6.7 

11.8 


JUNE. 


0 

s 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Aftcension. 


iVoon. 


h  m  B 
12  46  33.78 
12  46  59.63 
12  47  28.01 
12  47  58.90 
12  48  32.26 

12  49  8.06 
12  49  46.27 
12  50  26.85 
12  51  9.77 
12  51  ,54.90 

12  52  42.46 
12  5332.16 
12  5424.04 

12.55  18.07 

12.56  14.20 

12  57  12.39 
12.58  12.60 

12  59  14.80 

13  0  18.94 
13    1  24.99 


Var.of 

B.A. 

fori 

Honr. 


13 
13 
13 
13 
13 


2  32.91 

3  42.66 

4  54.21 
6    7.53 


7  22.60 


13  8  39.36 
13  9  57.82 
13  11  17.93 
13  12  39.68 
13  14    3.05 

13  15  28.01 
13  16  54.54 


Noon. 

» 
+1.093 
1.130 
1.935 
1.339 
1.441 

+-1.549 
1.649 
1.740 
1.836 
1.931 

+9.094 
9.116 
9.S06 
9.995 
2.389 

+9.467 
9.550 
9.632 
2.719 
2.791 

+2.868 

3.018 
3.091 
3.163 

+3.934 
3305 
.3.373 
3.440 
3.507 

+3.573 
+3.638 


Apparent 
Declination. 


Noon. 


O         I         II 

-4  50  55.7 

4  55  51 .8 

5  I  1.9 
5  6  25.7 
5  12    3.0 

-5  17  53.6 
5  23  57.3 
5  30  13.7 
5  36  42.6 
5  43  23.7 

-5  50  16.9 

5  57  21.9 

6  4  38.3 
6  12  6.0 
6  19  44.6 

-6  27  33.8 
6  35  33.3 
6  43  42.9 

6  52    2.4 

7  0  31.3 

-7  9  9.5 
7  17  56.6 
7  26  52.3 
7  35  56.4 

7  45    8.7 

-7  54  28.8 

8  3  56.6 
8  13  31.9 
8  23  14.4 
8  33    3.8 

-8  43    0.0 
-8  53    2.8 


Var.of 
Decl. 
for  1 

Hour. 


Nomi. 

I' 
-19.04 

19.63 

13.91 

13.77 

14.33 

-14.88 
15.49 
15.94 
16.46 
16.96 

-17.46 
17.95 
18.42 
I8.S8 
19.33 

-19.76 
20.10 
90.61 
91.01 
91.40 

-91.78 
99.14 
99.50 
99.84 
93.17 

-93.50 
93.81 
94.19 
94.41 
94.70 


MeriduD 
PaMBee. 


h  ni 
8  3.8 
8  0.3 
7  56.9 
7  5.3.5 
7  50.1 

7  46.8 
7  43.5 
7  40.2 
7  .37.0 
7  33.8 

7  30.7 
7  27.C 
7  24.6 
7  21.6 
7  18.6 

7  15.6 
7  12.7 
7  9.8 
7  6.9 
7    4.1 

7  1.3 
6  58.5 
6  55.8 
6  53.1 
6  50.4 

6  47.7 
6  45.1 
6  42.5 
6  40.0 
6  37.4 

6  34.9 
6  32.4 


Day  of  the  Mouth. 


Semidiaineter 
Hor.  Parallax 


4th. 


II 
6.5 

11.3 


9th. 


It 
6.2 

10.9 


14th. 


d!o 

10.5 


l»tli. 


II 
5.8 

10.1 


94th. 


29th. 


5'!6 
9.8 


u 

0.4 
9.4 


If  onc^The  sl^  +-  indicates  north  deoUnations ;  the  elen  -~  indicates  south  deoUnations. 
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GBEEFWIGH  MEAN  TDIB. 


JULY. 


a 
o 

o 

>* 

« 

p 


AmMireiit 
Aaoeosiou. 


I  Var.of 
R.A. 
for  1 
Hour. 


I 


Nocn. 


i; 

2 
3 
4 
5 

6 

7 

10 

II 
12 

14 

.15 

I 

,16 

,17 

;.8, 


h    m     ii 
13  15  28.01 

13  16  54.54 

13  18  22.62 

13  19  52.24 

13  21  23.38 

13  22  56.01 
13  24  30.13 
13  26  5.72 
13  27  42.75 
13  29  21.2J 

13  31  1.08 
13  32  42.32 
13  34  24.94 
13  36  8.91 
13  37  54.21 

13  39  40.82 
13  41  28.72 
13  43  17.89 


19    13  45    8.32 


20 

I 

22 
23 
24 
25 

I 

26 
27 

28 
29 
30 

31 
32 


13  46  59.99 

13  48  52.87 
13  50  46.97 
13  52  42.26 
13  54  38.74 
13  56  36.39 

13  58  35.21 

14  0  35.19 
14  2  36.32 
14  4  38.61 
14  6  42.02 

14  8  46.57 
14  10  52.26 


Noon. 


8 

+3.573 
3.838 
a.709 
3.706 
3.899 

+3.881 
3.950 
4.013 
4.073 
4.139 

+4.190 
4.947 
4.304 
4.360 
4.415 

+4.469 
4.589 
4.575 
4.097 
4.678 

+4.799 
4.779 
4.899 
4.878 
4.997 

+4.975 
5.093 
5.071 
5.U9 
5.166 

+5.213 
+5.960 


Apparent 
DeoliDation. 


yo<ni. 


Var.of 
Beol. 
fori 
Honr. 


o      / 
8  43 


0.0 


8  53    2.8 

9  3  11.9 
9  13  27.2 
9  23  48.4 

-  9  34  15.4 

9  44  48.0 

9  55  25.9 

10    6    9.0 

10  16  57.0 

-10  27  49.7 
10  38  46.9 

10  49  48.3 

11  0  53.8 
11  12    3.1 

-11  23  16.0 
1 1  34  .32.2 
11  45  51.6 

11  57  13.8 

12  8:^.6 

-12  20    5.8 


I 


Noon. 

-94.96 
95.95 
95.51 
95.76 
96.01 

-96.94 
JW.47 
96.69 
96.90 
97.10 

-97.99 
97.47 
97.04 
97.81 
97.96 


MerldUo 
Passage. 


.11 
98.94 
98.36 
98.48 
So.oo 

-98.68 


12  31  35.2 

98.76 

12  43    6.5 

98.84 

12  54  39.6 

98.91 

13    6  14.2 

98.97 

13  17  50.2 

-99.09 

13  29  27.3 

99.06 

13  41    5.3 

99.10 

13  52  44.1 

99.19 

14    4  23.3 

99.14 

14  16    2.9 
14  27  42.7 


-99.15 
-99.16 


li     m 
6  34.9 

6  32.4 

6  29.9 

6  27,5 

6  25.1 

6  22.7 
6  20.3 
6  18.0 
6  15.7 
6  13.4 

6  II. I 

6  8.9 

6  6.7 

6  4.5 

6  2.3 

6  0.1 
5  58.0 
5  55.9 
5  53.8 
5  51.7 

5  49.6 
5  47.6 
5  45.6 
5  43.6 
541.6 

5  39.6 
5  37.7 
5  35.8 
5  33.9 
5  32.0 

5  30.1 
5  28.3 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


4th. 


5J2 

9.1 


•th. 


// 
5.0 

8.8 


14tb. 


4.9 
8.5 


19th. 


8.3 


24th. 


4.6 
8.1 


91Hh. 


4.5 

7.8 


O 

Q 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


AUGUST. 


Apparent 

Right 
AaoeDsion. 


Noon. 


h    m     s 
14  10  52.26 

14  12  59.08 

14  15    7.03 

14  17  16.09 

14  19  26.27 

14  21  37.56 
14  23  49.95 
14  26  3.44 
14  28  18.01 
14  30  33.66 

14  32  50.38 
14  35  8.17 
14  37  27.01 
14  39  46.91 
14  42    7.83 

14  44  29.79 
14  46  52.77 
14  49  16.77 
14  51  41.77 
14  54    7.78 

14  56  34.77 

14  59    2.76 

15  1  31.73 
15  4  1.69 
15    6  32.63 

15  9  4.55 
15  11  37.46 
15  14  11.34 
15  16  46.19 
15  19  22.02 

15  21  58.82 
15  24  36.59 


Var.of 
B.A. 
fori 
Hoar. 


Noon. 


n 
+5.960 
5.307 
5.354 
6.401 
5.447 

+5.493 
5.539 
5.585 
5.630 
5.674 

+5.719 
5.763 
5.807 
5.850 
5.803 

+5.936 
5.979 
6.091 
6.063 
6.104 

48.145 
6.187 
6.998 
6.909 
6.310 

+0.351 
6.391 
6.439 
6.473 
6.513 

+8.554 
+^.694 


Day  of  the  Month. 

Semidiameter   .  . 
.Hor.  Parallax    .  . 


Apparent 
Deounatlon. 

Var.of 
Decl. 
fori 
Hoar. 

Noon. 

Noon. 

O        /        // 

-14  27  42.7 

It 
-99.16 

14  39  22.5 

99.16 

14  51    2.1 

99.14 

15    241.4 

99.19 

15  14  20.1 

S9.I0 

-15  25  58.0 

-99.06 

15  37  34.8 

99.01 

15  49  10.5 

98.96 

16    0  44.8 

98.90 

16  12  17.5 

96.83 

-16  23  48.4 

-98.74 

16  35  17.2 

98.65 

16  46  43.8 

98.55 

16  .58    7.9 

96.45 

17    9  29.2 

96.33 

-17  20  47.5 

-98.90 

17  32   2.7 

98.06 

17  43  14.4 

97.91 

17  54  22.5 

97.76 

18    5  26.7 

97..'» 

-18  16  26.8 

-97.41 

18  27  22.6 

97.93 

18  38  13.8 

97.04 

18  49    0.3 

96.84 

18  59  41.9 

96.63 

-19  10  18.3 

-98.41 

19  20  49.4 

96.17 

19  31  14.9 

95.94 

19  41  34.6 

95.70 

19  51  48.4 

95.44 

-20    1  56.0 

-95  18 

-20  1 1  57.2 

-M.99 

Meridian 


h    m 
5  28.3 

5  26.5 

5  24.7 

5  22.9 

521.1 

5  19.4 
5  17.7 
5  16.0 
5  14.3 
5  12.6 

5  10.9 
5  9.3 
5  7.7 
5  6.1 
5   4.5 

5  2.9 
5  1.4 
59.9 
58.4 
56.9 

55.4 
53.9 
52.4 
50.9 
49.5 

48.1 
46.7 
45.3 
43.9 
42.6 

41.3 
40.0 


Sd. 

8th. 

ISth. 

18th. 
4:0 

9Sd. 

28th. 

4.4 

4:2 

4:1 

d:9 

l9 

7.6 

7.4 

7.3 

7.1 

6.9 

6.8 

1 

The  aign + prefixed  to  the  hourly  change  of  declination  indioatea  that  north  decUnatlona  are  inereaaing  and  aoath  deoUna- 
tkma  are  deoreaaing.    The  aign — Indicatea  that  north  decllnationa  are  deoreaaing  and  aoath  deoUnationa  inereaaing. 
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MARS,   1888. 


OBEEarWIOH  MBAS  TDiB. 


3 

a 
o 

o 

p 


1 

2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
1-2 
13 
14 
15 

16 
17 
18 
19 
20 

,21 
i22 

,23 

I  24 

25 

I 

26 
27 

I  28 
I  29' 
,30 

I 

31 
'32 


Apparent 

Right 
Ascension. 


Noon. 


h    ni     8 
15  24  36.59 

15  27  15.33 

15  29  55.03 

15  32  35.68 

15  35  17.29 

15  37  59.86 
15  40  43.36 
15  43  27.80 
15  46  13.16 
15  48  59.44 

15  51  46.62 
15  54  34.69 

15  57  2:).65 

16  0  13.48 
16    3    4.17 

16  5  55.73 
16  8  48.12 
16  II  41.34 
16  14  35.38 
16  17  30.24 

16  20  25.90 
16  23  22.36 
16  26  19.61 
16  29  17.64 
16  32  16.44 

16  35  16.01 
16  38  16.34 
16  41  17.42 
16  44  19.23 
16  47  21.78 

16  50  25.05 
16  53  29.03 


SEPTEMBER. 


Var.  of  j 

R.  A.    !     Apparent 
for  1    ,  Decunatiou. 
Honr.  ' 


Noon. 

8 

+6.594 
6.834 
6.674 
6.713 
6.753 

+6.793 
6.633 
6.871 
6.909 
6.947 


Xoon. 


O  I  41 

-20  11  57.2 
20  21  51.9 
20  31  39.8 
20  41  20.8 

20  50  54.5 

-21    0  20.9 

21  9  39.6 
21  18  50.5 
21  27  5,3.3 
21  36  47.9 


+6.964;  -21  45  33.9 
7.0911  2154  11.2 
7.058  22  2  39.6 
7.094'  22  10  58.7 
7.130  1     22  19    8.5 


+7.166  I 
7.S00 
7.S35| 
7.969. 

7.309,' 

I 

+7  336 
7.369 
7.4091 

7^434! 
7.466  S 

+7.498  I 
7.5fil9 
7.560 
7.591 
7.691 

+7.651 
+7.680 


-22  27    8.6 

22  34  58.9 
22  42  39.1 
22  50    9.0 

22  57  28.5 

-23    4  37.3 

23  1 1  35.3 
23  18  22.2 
23  24  .57.8 
23  31  22.0 

-23  37  34.6 
23  43  35.4 
23  49  24.2 

23  55    0.9 

24  0  25.2 

-24    5  37.1 
'24  10  36.3 


Var.  of 
DecK 
for  1 
Hour. 


Noon. 


-94.90 
94.64 
94.35 
S4.06 
93.75 

-93.44 
93.19 
99.79 
99.45 
93.10 

-91.74 
91.37 
90.99 
90.60 
90.91 

-19.80 
19.39 
18.96 
18.53 
18.09 

-17.64 
17.19 
16.79 
16.94 
15.76 

-15.98 
14.78 
14.98 
13.77 
I3JI5 

-19.73 
-19.90 


Meridian 


h    m 
40.0 

38.7 

37.4 

36.1 

34.9 

33.7 
32.5 
31.3 
30.1 

28.9 

27.8 
26.7 
25.6 
24.5 
23.4 

22.3 
21.2 
20.1 
19.1 
18.1 

17.1 
16.1 
15.1 
14.1 
13.1 

12.2 

11.3 

10.4 

9.5 

8.6 

7.7 
6.8 


I     Day  of  the  Month. 


'  Semidiameter  .  . 
Uor.  Parallax    .  . 


2d. 

7th. 

12th. 

f7th. 

22d. 

II 
3.8 

3:7 

II 
3.6 

d!6 

3':5 

6.6 

6.5 

6.4 

6.2 

6.1 

27  th. 


6.0 


OCTOBER. 


B 
O 

O 


J 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Asceneion. 


Noon. 


h    m     8 
16  50  25.05 

16  53  29.03 

16  56  33.70 

16  59  39.05 

17  2  45.07 

17  5  51.74 
17  8  59.04 
17  12  6.97 
17  15  15.49 
17  18  24.59 

17  21  34.26 
17  24  44.47 
17  27  55.20 
17  31  6.44 
17  34  18.16 

17  37  30.34 
17  40  42.97 
17  43  56.04 
17  47  9.51 
17  50  23.38 

17  53  37.63 

17  56  52.24 

18  0  7.19 
18  3  22.47 
18    6  38.07 

18  9  53.96 
18  13  10.13 
18  16  26.57 
18  19  43.26 
18  23    0.17 

18  26  17.30 
18  29  34.63 


Var.  of 
R.A. 
fori 

Hoar. 


Noon. 


8 

+7.651 
7.680 
7.709 
7.787 
7.764 

+7.791 
7.817 
7.843 
7.867 
7.881 

+7.914 
7.936 
7.968 
7.978 
7.99B 

+8.017 
8.085 
8.053 
8.070 
8.086 

+8.101 
8.116 
8.130 
8.143 
8.156 

+8.168 
8.179 
8.190 
8.900 
8.909 

+8.918 
48.896 


Apparent 
Deolmation. 


Noon. 


o 
-24 


5  37.1 


24  10  36.3 
24  15  22.7 
24  19  56.1 
24  24  16.4 

-24  28  23.3 
24  32  16.7 
24  35  56.4 
24  39  22.3 
24  42  34.3 

-24  45  32.1 
24  48  15.7 
24  50  45.0 
24  52  59.7 
24  54  59.7 

-24  56  45.0 
24  58  15.3 

24  59  30.6 

25  0  30.8 
25    1  15.8 


-25 
25 
25 
25 
25 


1  45.4 
1  59.7 
1  58.5 
141.8 
I    9.5 


-25  0  21.5 
24  59  17.7 
24  57  58.2 
24  56  22.8 
24  54  31.6 

-24  52  24.4 

-24  50    1.3 


Var.  of 
Decl. 
fori 
Hour. 


Noofn. 


-19.73 
19.90 
11.66 
11.19 
10.56 

-10.01 
9.44 
8.87 
8.99 
7,70 

-  7.19 
6.59 
5.91 
5.31 
4.69 

-  4.07 
3.45 
9.89 
9.19 
1.56 

-  0.99 
-0.97 
+  0.37 

1.09 


1.67 

+  9.33 

9.99 

3.65 

4.31 

4.97 

+  5.63 

+  6.30 

Msridiaiii 


m  ' 

7.7 

6.8 

5.9 

5.0 

4.2 

4 
4 
4 
4 

4 


3.4 
2.6 
1.8 
1.0 
0.2 


3  59.4 
3  58.6 
3  57.8 
3  57.1 
3  56.4 

3  55.7 
3  54.9 
3  54.2 
3  53.5 
3  52.8 

3  52.1 
3  51.4 
3  50.7 
3  50.0 
3  49.3 

3  48.6 
3  47.9 
3  47.2 
3  46.5 
3  45.9 

3  45.3 
3  44.7 


Day  of  the  Month. 


Semidiameter 
Hor.  Paralla'x 


2d. 

7th. 

12th. 

17th. 

3i2 

5.6 

22<L 

3i2 
5.5 

3:4 
5.9 

3.3 
5.8 

5.7 

27th. 

"£1 
5.4 


KOTB.— The  algn  +  indicates  north  deollnatlona :  the  sign  —  indicates  soath  deoiinatlooa. 
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GEBBlifWICH  MEAJSr  TDIB. 


I    — 


a 

0    ' 


1  = 


1. 
2 

3i 
4 

D 

6l 

7i 

8' 
» 
10 

11 
12 
13 
U 
15 

16; 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26' 

27 

28 

30  i 

31 
32 


Ap|>arent 

Ki^bt 
AAcensioii. 


.Vbou. 

h  m  8 
8  29  34.63 

8  32  52.13 

8  36  9.79 

8  39  27.58 

8  42  45.48 

8  46  3.48 
8  49  21.56 
8  52  39.69 
8  55  57.85 

8  59  16.02 

9  2  34.17 
9  5  52.29 
9  9  10.36 
9  12  28.37 
9  15  46.28 

9  19  4.09 
9  22  21.77 
9  25  39.32 
9  28  56.71 
9  32  13.94 

9  35  31.00 
9  38  47.86 
9  42  4.53 
9  45  20.98 
9  48  37.20 


9  51  53.18 

9  55    8.92 

9  58  24.4 1 

20    I  39.63 

20    4  54.57 


20    8    9.22 
20  W  23.56 


NOVEMBER. 


Var.of 
R.A. 
fori 

Hoar. 


"Soon. 

8 

-I-8.996 
8.993 
8.d39 
8.SI44 
8.948 

48.359 
8.9M 
8.956 
8.957 
8.957 

-i8J256 
8.954 
8.959 
8.948 
8.945 

+8.939 
8.934 
8.998 
8.991 
8.914 


I 

+8.907 
8.199 
8.190 
8.J81 
8.171  i 

I 

t 

-W.161  , 
6.151  : 
8.140! 
8  198 
8.117 

+8.104 
+8.091 


A  puareut 
Deolinatioii. 


Ifoon. 


Var.of 

Decl. 

for  I 
Hour.  I  Meridian 

Xo<tn. 


o      / 
-24  50 


II 
1.3 


24  47  22.2 
24  44  27.1 
24  41  16.1 
24  37  49.0 

-24  34  5.9 
24  30  6.7 
24  25  51.6 
24  21  20.5 
24  16  33.4 


-24  1 1 
24  6 
24  0 
23  54 

23  48 

-23  42 
23  35 
23  28 
23  21 
23  14 


30.4 
11.5 
36.8 
46.2 
39.9 

17.8 
40.2 
47.0 
:38.3 
14.2 


-23    6  34.9  j 
22  58  40.2  , 
22  50  30.4 
22  42    5.7 

22  33  25.9 

I 

-22  24  31.4 
22  15  22.2; 
22    5  58.4  I 
21  56  20.0 
21  46  27.3  ] 

-21  36  20.4 
-21  25  59.5 


+  6.30 
6.96 
7.63 

8.99 
8.96 

f  9.63 
10.30 
10.96 
11.63 
19.90 

+19.95 
13.68 
14.98 
14.93 
15.59 

+16.94 
16.89 
17.54' 
18.18  I 
18.89  I 

+  19.46 
90.09 
90.79 
91.35 
91.96 

+99.58 
93.19 
93.80 
24.40 
94.99 

+95.58 
+M.16 


h    m 
3  44.7 

3  44.1 

3  43.5 

3  42.8 

3  42. 1 

341.5 
3  40.9 
3  40.3 
3  39.6 
3  38.9 

3  38.3 
3  37.7 
3  37. 1 
3  36.4 
3  35.7 

3  35.1 
3  34.5 
3  33.8 
3  33. 1 
3  32.4 

3  31.8 
3  31.2 
3  30.5 
3  29.8 
3  29. 1 

3  28.5 
3  27.8 
3  27. 1 
3  26.4 
3  25.7 

3  25.0 
3  24.3 


l>nv  of  the  Month. 


Semidiameter   . 
Hor.  Parallax    . 


Ist. 

6th. 

nth. 

l«th. 

9l8t. 

// 

II 

J.'^ 

II 

3.1 

3.0 

3.0 

2.9 

2.9 

5.4 

5.3 

5.2 

5.1 

5.1 

26th. 


2.8 
5.0 


DECEMBER. 


o 
o 


1 

2 
3 
4 


6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

32 


Appareut 

Right 
Ascension. 


Noon. 


h    m     8 
20    8    9.22 

20  1 1  23.56 

20  14  37.59 

20  17  51.30 

20  21    4.67 

20  24  17.69 
20  27  30.35 
20  30  42.64 
20  33  54.55 
20  37    6.08 

20  40  17.21 
20  43  27.94 
20  46  38.25 
20  49  48.14 
20  52  57.61 

20  56    6.64 

20  59  15.25 

21  2  23.42 
21  5  31.16 
21    8  38.45 

21  11  45.31 
21  14  51.74 
21  17  57.73 
21  21  3.29 
21  24    8.41 

21  27  13.10 
21  30  17.35 
21  33  21.17 
21  36  24.57 
21  39  27.53 

21  42  30.07 
21  45  32.18 


Var.of 

R.A. 

fori 

Honr. 


Koon. 

8 

+8.104 
8.091 
8.078 
8.064 
8.050 

+8.035 
8.090 
8.004 
7.988 
7.971 

+7.955 
7.938 
7.KS1 
7.903 
7.885 

+7.867 
7.849 
7.831 
7.813 
7.795 

+7.777 
7.750 
7.741 
7.793 
7.704 

+7.686 
7.668 
7.650 
7.639 
7.614 

+7.597 
+7.579 


Apparent 
Declination. 


Noon. 


O         I         II 

-21  36  20.4 
21  25  59.5 
21  15  24.6 
21  4  36.0 
20  53  33.7 

-20  42  17.9 
20  30  48.8 
20  19  6.6 
20  7  11.4 
19  55    3.4 


9  42  42.7 

9  30  9,5 
9  17  24.1 
9  4  26.6 
8  51  17.2 

8  37  56.1 
8  24  23.4 
8  10  39.4 
7  56  44.2 
7  42  38. 1 

7  2821.1 
7  1 3  53.6 
6  59  1 5.6 
6  44  27.4 
6  29  29.2 

6  14  21.1 
5  59  3.4 
5  43  36.3 
5  27  59.9 
5  12  14.4 

4  56  20.2 
4  40  17.3 


Var.  of 
Bed. 
for  1 

Hoar. 


Noon. 


II 
+95.58 

96.16 

96.74 

97.31 

97.88 

+96.44 
98.99 
99.53 
30.07 
30.60 

+31.19 
31.64 
39.14 
39.64 
33.13 

+33.69 
34.10 
34.57 
35.03 
35.48 

+35.93 
36.37 
36.80 
37.99 
37.63 

+38.04 
38.43 
38.ffl 
39.90 
39.58 

+30.94 
+40.30 


Meridian 
Passage. 


h    m 
3  25.0 

3  24:3 
3  23.6 
3  22.9 
3  22. 1 

3  21.4 
3  20.7 
3  20.0 
3  19.2 
3  18.4 

3  17.7 
3  17.0 
3  16.2 
3  15.4 
3  14.6 

3  13.8 
3  13.0 
3  12.1 
3  11.3 
3  10.5 

3  9.6 

3  8.7 

3  7.9 

3  7.1 

3  6.3 


3 
3 
3 
3 
3 


5.4 
4.5 
3.6 
2.7 
1.9 


3    1.0 
3    0.1 


Day  of  the  Month . 


Semidiameter   . 
Hor.  Parallax    . 


l8t. 

6th. 

nth. 

16th. 

2l8t. 

26th. 

II 

2.8 

4.9 

II 

2.8 

4.9 

2:7 

4.8 

2:7 
4.7 

II 
2.7 

4.7 

2.6 
4.6 

3l8t 


2.6 
4.6 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  deoreaaing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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JUPITER,   1888. 


1 

1 

1 

GBEEirV^CH  MBAK  TIME. 

JANUARY. 

FEBRnAET. 

• 

Si 

*» 

a 

o 

:^ 

o 
Q 

1 

Apparent 

Right 
Anconiiion. 

• 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PiMsage. 

• 

§ 

t 

Apparent 

Kght 
Ascenaion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Deolmation. 

Var.of 
Deol. 
fori 
Honr. 

1 
IferiduB 

Noon. 

l^oon. 

Noon, 

Noon. 

Noon. 

Nomi, 

Noon. 

Noonm 

h    m     a 
15  42  12.73 

9 

+1.947 

Q         1         §1 

-18  47  12.0 

-6.30 

h    ni 
20  57.1 

1 

h    m     a 
16    3  27.26 

a 
+1.498 

0        1        It 

-19  49  57.4 

II 
-8.79 

h   ID 
19  16.9 

2 

15  42  59.31 

1.935 

18  49  42.4 

6.93 

20  54.0 

2 

16    4    1.29 

1.406 

19  51  27.5 

3.71 

19  12.8 

3 

15  43  45.00 

1.993 

18  52  10.8 

6.15 

20  50.8 

3 

16    4  34.78 

1.384 

19  52  55.5 

3.63 

19   9.4 

4 

J5  44  31.59 

1.910 

18  54  37.4 

6.07 

20  47.6 

4 

16    5    7.74 

1.309 

19  54  21.6 

3^ 

19   6.0 

5 

15  45  17.28 

1.897 

18  57    2.2 

5.99 

20  44.5 

5 

16    5  40.16 

1.339 

19  55  45.8 

3.47 

19   2.6 

6 

15  46    2.66 

-f  1.884 

-18  59  25.1 

-5.91 

20  41.3 

6 

16    6  12.03 

+1.316 

-19  57    8.0 

-3.30 

16  59.2 

7 

15  46  47.72 

1.871 

19    1  46.1 

5.83 

20  38.1 

7 

16   6  43.33 

1.993 

19  58  28.2 

3.30 

18  55.8 

8 

15  47.32.46 

1.857 

19    4    5.2 

5.75 

20  34.9 

8 

16    7  14.07 

1.969 

19  59  46.4 

3.98 

18  52.4 

9 

15  48  16.86 

1.843 

19    6  22.3 

5.67 

20  31.7 

9 

16    7  44.24 

1.945 

20    1    2.7 

3.14 

1848.9 

10 

15  49    0.91 

1.899 

19    8  37.5 

5.59 

20  28.5 

10 

16    8  13.82 

1.990 

20    2  17.0 

3.05 

18  45.5 

11 

15  49  44.61 

+1.814 

-19  10  50.8 

-5.51 

20  25.3 

11 

16   6  42.80 

+1.196 

-20    3  29.3 

-9.97 

18  42.0 

12 

15  50  27.96 

J. 799 

19  13    2.2 

5.43 

20  22.0 

12 

16    9  11.18 

1.170 

20    4  39.6 

8.89 

18  38.5 

13 

15  51  10.93 

1.783 

19  15  M.7 

5.35 

20  18.8 

13 

16    9  38.95 

1.144 

20    5  48.0 

8.81 

18  35.0 

14 

15  51  53.53 

1.767 

19  17  19.2 

5.97 

20  15.6 

14 

16  10    6.10 

1.118 

20    6  54.3 

9.79 

18  31.6 

15 

15  52  35.74 

1.751 

19  19  24.7 

5.19 

20  12.4 

15 

16  10  32.62 

1.098 

20    7  58.7 

9.64 

18  28.1 

16 

15  53  17.56 

+1.734 

-19  21  28.3 

-5.11 

20    9.1 

16 

16  10  58.52 

+1.006 

-20    9    1.1 

-8.56 

18  24.6 

17 

15  53  58.98 

1.717 

19  23  30.0 

5.03 

20    5.9 

17 

16  11  23.78 

1.039 

20  10    1.6 

8.47 

1821.1 

18 

15  54  39.99 

1.700 

19  25  29.7 

4.95 

20    2.6 

18 

16  11  48.39 

1.019 

20  11    0.0 

9.30 

18  17.6 

19 

15  55  20.59 

1.683 

19  27  27.3 

4.86 

19  59.3 

19 

16  12  12.35 

0.985 

20  1 1  56.5 

9.31 

18  14.1 

20 

15  56    0.77 

1.665 

19  29  23.0 

4.78 

19  56.0 

20 

16  12  35.65 

0.957 

20  12  51.0 

9.83 

1 

18  10.5 

21 

15  56  40.51 

+1.647 

-19  31  16.7 

-4.70 

19  52.8 

21 

16  12^.30 

+0.9S9 

-20  13  43.6 

-9.15 

18   6.9 

22 

15  57  19.81 

1.699 

19  33    8.5 

4.69 

19  49.5 

22 

16  13  20.27 

0.901 

20  14  34.2 

9.07 

18   3.3 

23 

15  57  58.67 

1.610 

19  34  58.2 

4.53 

19  46.2 

23 

16  13  41.57 

0.873 

20  15  22.9 

1.99 

17  59.7 

24 

15  58  37.08 

1.591 

19  36  46.0 

4.45 

19  42.9 

24 

16  14    2.18 

0.845 

20  16    9.7 

1.91 

17  56.1 

25 

15  59  15.03 

1.572 

19  38  31.9 

4.37 

19  39.6 

25 

16  14  22.11 

0.816 

20  16  54.5 

1.83 

17  52.5 

26 

15  59  52.52 

+1.559 

-19  40  15.7 

-4.99 

19  36.3 

26 

16  14  41.34 

+0.787 

-20  17  37.4 

-1.75 

17  48.9 

27 

16    0  29.53 

1.639 

19  4!  57.6 

4.91 

19  32.9 

27 

16  14  59.88 

0.758 

20  18  18.4 

1.67 

17  45.3 

28 

16     1    6.07 

1.513 

19  43  37.5 

4.13 

19  29.6 

28 

16  15  17.72 

0.7« 

20  18  57.5 

.     1.59 

17  41.6 

20 

16    1  42.11 

1.499 

19  45  15.4 

4.04 

19  26.2 

29 

16  15  34.84 

0.696 

20  19  34.6 

1.51 

17  37.9 

30 

16    2  17.67 

1.471 

19  46  51.4 

3.96 

19  22.9 

30 

16  15  51.25 

0.668 

20  20    9.8 

1.43 

17  34.3 

31 

16    2  52.72 

+1.450 

-19  48  25.4 

-3.88 

19  19.5 

31 

16  16   6.93 

+0.638 

-20  20  43.2 

-1.35 

17  30.6 

32 

16    3  27.26 

+1.498 

-19  49  57.4 

-3.79 

19  10.2 

32 

16  16  21.89 

+0.008 

-20  21  14.6 

-1.97 

17  26.9 

Day  of  the  M< 

onth. 

l8t. 

•th. 

17th. 

9&th. 

Day  of  the  lAy 

onth. 

3d. 

10th. 

18th. 

96th. 

Polar  Semidian 
Horizontal  Pan 

leter  .  . 
ill  ax  .  . 

15.5 
1.5 

15.7 
1.5 

16!o 
1.5 

id:3 

1.5 

Po 
Ho 

lar  Semidian 
irizontal  Pari 

leter  .  . 
illax  .  . 

ill 
1.6 

itTi 

1.6 

II 
17.5 

1.6 

u 

17J) 
1.7 

Si 

DTK— Tb 

the  aign  —  in< 

lioateaio 

nth  dedlnatUma. 

JUPITER,    1888. 
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GBEBNWIOH  MBA2!f  TIME. 

MABCH. 

APRIL. 

_        Day  of  Aiontli. 

Aeoension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Deolinatlon. 

Var.of 
Decl. 
for  \ 

Honr. 

Meridian 
PAM«((e. 

• 

o 
o 

1 

1 

Apparent 

Right 
Ascension. 

Var.of 
RA. 
for  1 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

Ko9n. 

yoon. 

No(m. 

mwm. 

iTooti. 

}ioo1^. 

Noon. 

h    ni      8       1        11 
16  15  51.25     +0.d68 

O        1        tl 

-20  20    9.8 

-1.43 

h    m 
17  34.3 

h     ID      8 

16  18    0.59 

8 

-0.331 

O        1        II 

-20  22  41.0 

+0.99 

h    m 
15  34.3 

2 

16  16    6.93       0.638 

20  20  43.2 

1.35 

17  30.6 

2 

16  17  52.26 

0.363 

20  22  16.2 

1.07 

15  30.2 

3 

16  16  21.89       0.608 

20  21  14.6 

1.97 

17  26.9 

3 

16  17  43.16 

0.305 

20  21  49.7 

1.15 

15  26.1 

1  4 

16  16.16.11        0.577 

20  21  44.1 

1.19 

17  23.2 

4 

16  17  33.30 

0.427 

20  21  21.3 

\» 

15  22.0 

1   5    16  16  49.59        0.546 

20  22  11.7 

1.11 

17  19.5 

5 

16  17*J2  68 

0.459 

20  20  51.2 

1.30 

15  17.9 

6'  16  17    -2.32     +0  515 

-20  22  37.4 

-1.03 

17  15.7 

6 

16  17  11.30 

-0.490 

-20  20  19.3 

+1.37 

15  13.8 

7 

16  17  14.30       0.484 

2023    1.1 

0.95 

17  12.0 

16  16  59.16 

0  591 

20  19  45.6 

1.44 

15    9.6 

6 

16  17  25.52        0.459 

20  23  22.9 

0.87 

17    8.3 

8 

16  16  46.28 

0.559 

20  19  lO.l 

1.58 

15    5.5 

9 

16  17  35.98       0.490 

20  23  42.8 

0.79 

17    4.5 

9 

16  16  32.66 

0.583 

20  18  32.9 

1.59 

15    1.3 

10 

16  17  45.67        0.388 

20  24    0.8        0.71 

17    0.7 

10 

16  16  18.32 

0.613 

20  17  53.9 

1.66 

14  57.1 

11 

16  17  54.59     +0.355 

-20  24  16.9      -0.63 

16  56.9 

11 

16  16    3.25 

-0.643 

-20  17  13.1 

+1.73 

14  52.9 

12 

16  18    2.73        0.393 

20  24  31.1        0.55 

16  53.1 

12 

16  15  47.46 

0.679 

20  16  30.7 

1.80 

14  48.7 

13 

16  18  10.09        0.991 

20  24  43.4        0.47 

16  49.3 

13 

16  15  30.98 

0.701 

20  15  46.5 

1.87 

14  44.5 

14 

16  18  16.67       0.9b6 

20  24  53.8 

0.39 

16  45.5 

14 

16  15  13.81 

0.730 

20  15    0.7 

1.94 

14  40.3 

15 

16  18  22.46       0.295 

20  25    2.2 

0.31 

16  41.6 

15 

16  14  55.95 

0.758 

20  14  13.2 

9.01 

14  36.0 

16 

16  18  27.47     +0.199 

-20  25    8.8 

-0.93 

16  37.8 

16 

16  14  37.42 

-0.786 

-20  13  24.1 

+9.08 

14  31.8 

17    16  18  31.70        0.159 

20  25  1.3.5 

0.16 

16  33.9 

17 

16  14  18.23 

0.813 

20  12  33.3 

9.15 

14  27.6 

18 

16  18  35.13        0.197 

20  25  16.3 

-0.08 

16  30.0 

18 

16  13  58.40 

0.839 

20  1 1  40.9 

9.99 

14  23.3 

19 

16  18  37.77  ;      0.095 

20  25  17.2 

0.00 

16  26.1 

19 

16  13  37.94 

0.865 

20  10  47.0 

9.98 

14  19.0 

20 

16  18  39.63       0.061 

20  25  16.3 

40.08 

16  22.2 

20 

16  13  16.86 

0.890 

20    9  51.5 

9.35 

14  14.7 

21 

16  IB  40.70     +0.098 

-20  25  13.5 

+0.16 

16  18.3 

21 

16  12  55.18 

-0.915 

-20    8  54.5 

+9.41 

14  10.4 

22 

16  18  40.97     -0.005 

20  25    8.8 

0.94 

16  14.3 

22 

16  12  32.90 

0.940 

20    7  55.9 

9.47 

14    6.1 

23    16  18  40.46  .      0.038 

20  25    2.3 

0.31 

16  10.4 

23 

16  12  10.04 

0.964 

20    6  55.9 

9.53, 

14    1.8 

24    16  18  39.16       0.071 

20  24  53.9        0.39 

16    6.4 

24 

16  11  46.62 

0.987 

20    5  54.5 

9.59  * 

13  57.5 

25    16  18  37.08       0.104 

1 

20  24  43.7        0.47 

1 

16    2.4 

25 

16  II  22.66 

1. 010 

20    4  51.6 

9.65 

13  53.2 

26;  16  18  34.21      -0.136 

-20  24  31.6      +0.54 

15  58.4 

26     16  10  58.16 

-1.039 

-20    3  47.3 

+9.71 

13  48.8 

27  i  16  18  30.56       0.169 

20  24  17.7        0.69 

1 

15  54.4 

27    16  10  33.14 

1.053 

20    241.7 

9.77 

13  44.5 

:28 

16  18  26.12       0.909 

20  24    2.0        0.70 

1 

15  50.4 

28 

16  10    7.61 

1.074 

20    1  34.7 

9.89! 

13  40.1 

,» 

16  18  00.91         0.934 

20  2:^  44.5        0.77 

15  46.4 

29 

16    9  41.60 

1.094 

20    0  26.4 

9.88 

13  35.7 

30 

16  18  14.91         0.967 

20  23  25. 1        0  85 

15  42.4 

30 

16    9  15.12 

1.113 

19  59  16.8 

9.93 

13  31.4 

1 

31     16  18    8.14     -0.999 

-20  23    4.0     +0.99 

15  38.3 

31 

16    8  48.17 

-1.139 

-19  58    5.9 

+9.96 

13  27.0 

32 

16  18    0.59     -0.331 

-20  22  41.0 

+0.99 

15  34.3 

32 

16    8  20.79 

-1.150 

-19  56  53.8 

+3.03 

13  22.6 

Day  of  the  Month. 

5th. 

• 

Uth 

• 

91«t. 

29th. 

Day  of  the  Month. 

6th. 

14th. 

22d. 

SOth. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1(^:3 
1.7 

18.H 
1.8 

19.3 
1.8 

19.8 
1.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

2d!2 
1.9 

20ij 
1.9 

2i'.0 
2.0 

2l'i8 
2.0 

1 
1 

The  sign  -f  prefixed  to  the  1 
tiona  «re  deoroasing .    Tl 

1 

hourly  change  of  declination  indicates  that  north  declinations  i 
le  sign  —  indicates  that  north  declinations  are  decreasing  and 

kre  increasing  and  sonth  declina> 
sonth  declinations  inoreasing. 
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GBEBNWIOH  MEAK  TIME. 


MAT. 


4 

c 
i   o 

Apparent 
Aftceiioini). 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
Deolinatioti . 

Var.of 
Decl. 
for  I 

Hour. 

Meriditin 
Ptvmnge. 

1 

Noon. 

Noon. 

Noon. 

Noon. 
+9.98 

h    m     B 
16    8  48.17 

-1.139 

0         /         // 

-19  58   5.9 

h    m 
13  27.0 

2 

U)    8  20.79 

1.150 

19  56  53.8 

3.03 

13  22.6 

3 

16    7  52.99 

1.167 

19  55  40.6 

3.08 

13  18.2 

4 

16    7  24.78 

1.183 

19  54  26.2 

3.19 

13  13.8 

5 

16    6  56.19 

1.199 

19  53  10.7 

3.17 

13    9.3 

6 

16    6  27.23 

-1.214 

-19  51  54.1 

+3.91 

13    4.9 

7 

16    5  57.93 

1.298 

19  50  36.5 

3.95 

13    0  5 

8 

16    5  28.31 

1.841 

19  49  18.0 

3.99 

12  56.1 

9 

16    4  58.38 

1.953 

19  47  58.5 

3.33 

12  51.7 

10 

16    4  28.17 

1.964 

19  46  38.1 

3.36 

12  47.2 

II 

16    3  57.70 

-1.974 

-19  45  16.9 

+3.40 

12  42.8 

12 

16    3  27.00 

1.983 

19  43  54.9 

3.43 

12  38.4 

13 

16    2  56.08 

1.S99 

19  42  32.2 

3.46 

12  33.9 

14 

16    2  24.97 

1.099 

19  41    8.9 

3.49 

12  29.5 

15 

16    1  53.69 

i.:n5 

19  39  45.0 

3.51 

12  25.0 

16 

16     1  22.26 

-1.312 

-19  38  20.5 

+3.53 

12  20.6 

17 

16    0  50.71 

1.317 

19  36  55.6 

3.55 

12  16.1 

18 

16    0  19.06 

1.391 

19  35  30.2 

3.57 

12  11.7 

19 

15  50  47.34 

1.323 

19  34    4.5 

3.58 

12    7.2 

20 

15  59  15.55 

1.395 

19  32  38.5 

3.59 

12    2.8 

21 

15  58  43  73 

-1.326 

-19  31  12.3 

+3.60 

1 1  58.3 

22 

15  58  11.90 

1.396 

19  29  45.9 

3.60 

1 1  53.8 

23 

)5  57  40.07 

1.336 

19  28  19.5 

3.60 

1 1  49.3 

24 

15  57    8.28 

1.394 

19  26  52.9 

3.61 

1 1  44.9 

25 

15  56  36.54 

1.3^1 

19  25  26.4 

3.60 

11  40.4 

26 

15  56    4.87 

-1.317 

-19  24    0.0 

+3.60 

1 1  36.0 

27 

15  55  33.30 

1.313 

19  22  33.7 

3.59 

11  31.5 

28 

15  55    1.83 

1.308 

19  21     7.6 

3.58 

II  27.1 

29 

15  54  30.50 

1.309 

19  1941.8 

3.57 

1 1  22.6 

30 

15  53  59.32 

1.995 

19  18  16.4 

3.55 

11  18.2 

31 

15  53  28.32 

-1.988 

-19  1651.3 

+3.53 

11  13.7 

32 

15  52  57.52 

-1.279 

-19  15  26.7 

+3.51 

11    9.3 

Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


8th. 

16th. 

24th. 

II 
21.5 

2.0 

II 
216 

2.0 

21.6 
2.0 

32d. 


2r.6 

2.0 


s 
c 


ei 


1 

2 
3 
4 
5 

6 
7 

8 

9 

10 

II 

12 

13 

14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


JUNE. 


Apparent 

Kigtu 
Ascenaion. 


Var.of 

RA 

fori 

Hour. 


I 


Noon. 


h    m     8 
5  52  57.52  j 

5  52  26.93  ', 

5  51  56.58  ; 

5  51  26.49  { 

5  50  56.67 

I 

I 

5  50  27.16: 
5  49  57.96 
5  49  29.11 
5  49    0.62 
5  48  32.51 


5  48 
5  47 
5  47 
5  46 
5  46 

5  45 
5  45 
5  45 
5  44 
5  44 


4.81 
37  52 
10.67 
44.27 
18.34 

52.89 
27.94 
3.51 
39.61 
16.24 


5  43  53.43 
5  4331.19 
5  43  9.53 
5  42  48.45 
5  42  27.97 

5  42  6.11 
5  41  48.86 
5  4 1  30.24 
5  41  12.26 
5  40  54.93 


Apparent 
Doclination. 


Xoon. 

R 
-1.9:9 

1.269 
1.259 
1.248 
1.236 

-1.993 
1.209 
1.194 
1.179 
1.163 

-1.146 
i.128 
1.109 
1.090 
1.070 

-1.049 
1.098 
1.007 
0.985 
0.968 

-0.939 
0.915 
0.891 
0.866 
0.840  I 


Noon, 


O        I        11 

19  15  26.7 
19  14  2.6 
19  12  39.1 
19  11  16.2 
19    954.1 


Var.  ol 
Decl. 
for  1 

Hour. 


Noon. 


19 
19 
19 
19 
19 


8  32,8 
7  12.4 
5  52.9 
4  34.4 
3  17.1 


-0.814  I 
0.789  j 
0.769 
0.735 
0.708 


5  40  38.26     -O.680 
5  40  22.26  I   -0.658 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


ur. 


21.6 
20 


9th. 


+3.51 
3.49 
3.46 
3.<3 
3.40 

+3.37 
3.33 
3.99 
3.95 

3JS0 


Meridiao 
Pmage. 


19    2    0.8 

+3.15 

19    0  45.8 

3.10 

18  59  32.2 

s.a*) 

18  58  19.8 

2.99 

18  57    8.8 

9.93 

18  .55  .59.3 

+2.87 

18  54  51.3 

9.80 

18  53  44.9=  2.73 

18  52  40.2  2.66 

18  5137.2  9.59 

18  50  35.9  +9.52 

18  49  36.4  9.44 

18  48  38.7  9  36 

18  47  42.9  9.96 

18  46  49.1  !  9.90 

I 
I 

18  45  57.2  +9.12 

18  45    7.3  2.03 

18  44  19.5'  1.95 

18  43  33.7!  1.86 

18  42  50.1  1.77 

18  42    6.7  +1.68 

18  4129.5  +1.59 


n    m 
II    9.3 

11    4.8 

II    0.4 

10  56.0 

10  51.6 

10  47.1 
10  42.7 
10  38.3 
10  3.3.9 
10  29.5 

10  25.1 
10  20.8 
10  16.4 
10  12.0 
10    7.7 

10  3.3 
9.59.0 
9  54.6 
9  50.3 
9  46.0 

941.7! 
9  37.4 
9  33.1, 

9  28.8! 
9  24.6 

9  20.3 
9  16.1 
9  11.9 
9  7.6 
9    3.4 

8  59.2 
8  55.0 


21.4 
2.0 


17th. 


It 
21.2 

2.0 


Wh. 


20il 
2.0 


NoTR. — The  nicm  +  indicates  north  deolinationn;  the  Ri^n  —  indicatea  eoath  declination^. 
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GREENWICH  MEAN  TIME. 


J   I 

a 
o 

c 


Apparent 

Kglit 
Aaoension. 


JVoofi. 


b    m     • 

1  15  40  38.96 

2  15  40  22.26 

3  15  40    6.93 

4  15  39  52.29 

5  t5  39  38.:)4 

G  15  39  25.09 

7  I  15  39  12.55 

8,  15  39  0.73 

9  15  38  49.63 

10  15  38  39.25 

11  15  38  29.60 

12  15  38  20.70 

13  15  38  12.53 

14  1538    5.10 

15  15:^58.42 
I 

16  15  37  52.49 

17  15  37  47.31 

18  15  37  42.87 

19  15  37  39.18 
00  15  37  36.25 

2il  15  37  34.06 

22  i  15  37  32.62 

23  15  37  31.92 

24  15  37  31.98 

25  15  37;J2.79 

26  15  37  34.34 

27  I  15  37  36.63 

28  15  37.39.67 

29  15  37  43.46 

30  15  37  47.98 

31  15  37  53.25 

32  15  37  59.26 


I 


JULY. 


Vw.of 
R.A. 
fori 
Hoar. 


-0.537 
0.507 
0.477 
0.447 
0.417 

-0.387 
0.357 
0.335 
0.S94 
0  963 

-0.938 
0.901 

o.ieo 

0.138 
0.J07 

-0.076 

0.045 

-0.013 

-fO.OlS 

0.049 

+0.080 
0.111 
0.149 
0.173 
0.904 

40.935 
40.966 


Apparent 
Deollnation. 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


Nocn, 

O         t         It 

-18  42  8.7 
18  41  29.5 
18  40  52.4 
18  40  17.6 
18  39  45.2 

18  39  15.1 
18  38  47.3 
18  38  22.0 
18  37  59.1 
18  37  38.6 

18  37  20.6 
18  37  5.2 
18:H>52.2 
18  36  41.7 
18  36  33.7 

•18  36  28.3 
18  36  25.4 
18 '36  25.1 
18  36  27.3 
18  36  32.1 

-18  36  39.4 
18  36  49.2 
18  37  1.5 
18  37  16.4 
18  37  33.8 

.18  37  53.7 
18  38  16.1 
18  38  41.0 
IB  39  8.4 
18  39  38.3 

18  40  10.6 
18  40  45.3 


Var.of 
Decl. 
fori     „ 
Hour.    Meridlim 
PaasAge. 


Koon. 

If 
+1.08 

1.50 

1.49 

1.40 

1.31 

41.91 
1.11 
1.01 
0.90 
0.80 

40.70 
0.59 
0.49 
0.39 
0.98 

40.18 

40.07 

-0.04 

0.15 

0.96 

-0.36 
0.47 
0.57 
0.67 
0.78 

-0.89 
0.99 
1.10 
1.90 
1.30 

-1.40 
-1.50 


I 


Sd. 

nth. 

19tb. 

II 

II 

20.5 

20.1 

19.7 

1.9 

1.9 

1.8 

li     in 
8  59.2 

8  55.0 

8  50.8 

8  46.6 

8  42.5 

8:^8.3 
8  34.2 
8  30.1 
8  26.0 
8  21.9 

8  17.8 
8  13.7 
8  9.6 
8  5.6 
8    1.5 

7  57.5 
7  5:^.5 
7  49.5 
7  45.5 
741.5 

7  37.6 
7  33.6 
7  29.7 
7  25,8 
7  21.9 

7  18.0 
7  14.1 
7  10.2 
7  6.3 
7    2.5 

6  58.6 
6  54.8 


27tb. 


19.3 
1.8 


AUGUST. 


P 
O 

O 


Apparent 


K 


Ight 
Aacenaiou. 


Noon. 


Var.  of 
It  A. 
fori 
Hour. 


Xoon. 


1 

2 
3 

41 

I 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


h    m     8 

15  37  59.26!  40.966 

15  38    6.02  1  0.997 

15:)8  13.51  I  0.398 

15  38  21.73  0.350 

15  38  30.70  0.389 


15  38  40.39 
15  38  50.82 
15  39    1.96 
15  39  13.84  • 
15  39  26.43' 


15  39 
15  39 
15  40 
15  40 
15  40 

15  40 
1541 
1541 
1541 
15  42 


39.74 
53.75 
8.47 
23.90 
40.02 

.56.82  ; 
14.31  ' 
32.47 
51.31 
10.82 : 


15  42  31.00  1 
15  42  51.81  I 
15  43  13.29  I 
15  43.35.41  ; 
15  43  58.18 

15  44  21.58 
15  44  45.62' 
15  45  10.28; 
15  45  35.56 
15  46    1.47 

15  46  27.99 
15  46  55.11  ' 


40.490 
0.450 
0.480 
0.510 
0.540 

40.569 
0.599 
0.698 
0.657 
0.686 

40.715 
0.743 
0.771 
0.799 
0.897 

40.854 
0.881 
0.908 
0.935 
0.969 

40.988 
1.015 
1.041 
1.067 
1.093 

41.118 
+1.143 


Apparent 
Deolmatlon. 


Xoon. 


Var.  of 
Deol. 
fori 

Honr. 


Noon. 


O        I         II      ' 

-18  40  4.5.3  1 
18  41  22.5  I 
18  42  2.1 
18  42  44.2 
18  43  28.7 

18  44  15.5 
18  45  4.7, 
18  45  56.2  ! 
18  46  50.1 
18  47  46.2! 

18  48  44.6 
18  49  45.2 
18  50  48.1 
18  51  53.1  I 
18  53  0.3 


II 

h    m 

-1.50 

6  54.8 

1.60 

6  51.0 

1.70 

6  47.2 

1.80 

6  43.4 

1.90 

6  39.6 

-9.00 
9.10 
9.90 
8.30 
9.39 

-9.48 
9.57 
9.66 
9.75 
9.84 


18  54  9.6.  -9.93 

18  55  21.0  3.09 

18  56  34.4  3.11 

18  57  49.9  3.19 

18  59  7.3  3.97 


19  0  26.7 

19  I  47.9 

19  3  11.0 

19  4  36.0 

19  6  2.8 

19  7  31.3 
19  9  1.6 
19  10  33.7 
19  12  7.3 
19  13  42.6 

-19  15  19.5 
-19  16  58.0 


-a.35 

3.43 
3.50 
3.58 
3.66 

-3.73 
3.80 
3.87 
3.04 
4.01 

-4.08 
-4.15 


Meridian 
Paaaage. 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


6  35.8 
6  32.1 
6  28.3 
6  24.6 
6  20.9 

6  17.2 
6  13.5 
6  9.8 
6  6.1 
6    2.5 

5  58.8 
5  55.2 
5  51.6 
5  47  9 
5  44.3 

5  40.7 
5  37.2 
5  33.6 
5  30.0 
5  26.5 

5  22.9 
5  19.4 
5  15.9 
5  12.4 
5    8.9 

5  5.4 
5    1.9 


4tb. 

19th. 

30th. 

// 

II 

188 

18.4 

18.0 

1.8 

1.7 

1.7 

98th. 


17.6 
16 


The  sign  4  prefixed  to  the  hourly  change  of  declination  indicates  that  north  deolinationa  are  increasing  and  sonth  deoUna- 
tions  are  decroasing.    The  sign  —  indioatea  that  nortli  declinations  are  decreasing  and  south  dedinationR  increasing. 
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GUCBBISWIOH  MEAJ^  TIME. 

• 

SEFrEMBER. 

OCTOBEH. 

m 

1 

1 

Apparent 

Sight 
Ascennion. 

Var.  of 
R.A. 
fori 
Honr. 

Apparent 
Deolmation. 

Var.  of 
Deol. 
fori 

Hoar. 

Meridian 
Passage. 

• 

§ 

0 

1 

Apparent 

Right 
Ascension. 

Noon. 
h    m     8 

Var.  of 
B.A. 
fori 
Hoar. 

Apparent 
Deoilnation. 

Var.  of 
DecL 
fori 
Hoar. 

Msri4iaD 

PUMff«.j 

Xoon. 

Noon. 

Noon 

JVoon. 

Noon. 

Noo\ 

ft. 
II 

Noon. 

h    ni     8 

H 

O        1        II 

// 

b    m 

s 

0     1 

II 

h    m   ' 

1 

15  46  55.11 

+1.143 

-19  16  58.0 

-4.15 

5    1.9 

1 

16    4  43.14 

+1.787 

-20  15  11.0 

-6.39 

321.6, 

2 

15  47  22.85 

1.168 

19  18  38.0 

4.91 

4  58.4 

2 

16    5  26.24 

1.805 

20  17  18.8 

6.34 

3  18.4; 

3 

15  47  51.18  i      1.193 

19  20  19.5 

4.97 

4  54.9 

3 

16    6    9.75 

1.899 

20  19  27.1 

5.35 

3I5.*2 

4 

15  48  20.11  ,      1.918 

19  22    2.5 

4.39 

4  51.4 

4 

16    6  53.69 

1.839 

20  21  35.6 

5.36 

3  12.0 

5 

15  48  49.62       1949 

1 

19  23  46.9 

4.38.     4  48.0 

5 

16    7  38.04 

1.856 

20  23  44.4 

5.37 

3   8.8 

6 

15  49  19.72     +1.966 

-19  25  32.7 

-4.44     4  44.6 

e 

16    8  22.80 

+1.873 

-20  25  5.3.5 

-6.38 

3   5.6 

7 

15  49  50.40        1.990 ' 

19  27  19.9 

4.49      4  4 1 .2 

7 

16    9    7.95 

1.890 

20  28    2.7 

5.30 

3  .2.5  j 

8 

15  50  21.65        1.314 

19  29    8.3 

4.55!    4.37.8 

8 

16    9  53.50 

1.006 

20  30  12.1 

5.39 

2  59.3 

9 

15  50  53.46  1      1.337, 

19  30  58.0 

4.60      4  34.4 

9 

16  10  39.44 

1.999 

20  32  21.6 

6.40 

2  56.1 

10 

15  5125.82        1.360 ! 

19  32  49.0 

465'    431.0 

1 

10 

16  11  25.76 

1.938 

20  34  31.2 

6.40 

2  52.9! 

II 

1                             1 

15  51  .58.74  ,   +1.383 

-19  34  41.2 

-4.70      4  27.6 

11 

16  12  12.45 

+1.953 

-20  36  40.9 

-6.40 

2  49.8 

112 

15  52  32.21        1.406 

19  36  34.4 

4.75     4  24.2 

12 

16  12  59.51 

1.968 

20  38  50.5 

6.40 

2  46.6 

13 

15  53    6.21        1.496 

19:;8  28.9 

4.79      4  20.9 

13!  16  13  46.93 

1.983 

20  41    0.1 

5.40 

2  43.4 

j 

14 

15  53  40.74        1.450 

19  40  24.4 

4.84 

4  17.5 

14 

16  14  34.70 

1.906 

20  43    9.6 

6.40 

2  40.3 1 

15 

15  54  15.79        1.479 

19  42  20.9 

4.88 

4  14.1 

15 

16  15  22.82 

9.019 

20  45  19.0 

5.39 

2  37.2, 

1 

16 

1 
15  54  51.36     +1.493 

-19  44  18.3  i    -4.99'    4  10.8 

16    16  16  11.28 

+9.096 

-20  47  28.3 

-6.38 

2:i4.r 

17     15  55  27.45        1.514 

19  46  16.8.      4.96 

4    7.5 

17 

16  17    0.08 

9.040 

20  49  37.4 

6.37 

231.0 

18 

15  56    4.04        1.535 

19  48  16.1        4.99     4    4.1 

18 

16  17  49.21 

9.064 

20  51  46.2 

6.36 

2  27.P  1 

19 

15  56  41.12        1.556 

19  50  16.2        5.09 

4    0.8 

19 

16  18  38.67 

9.067 

20  53  54.9 

5.35 

2  24.8 

20 

15  57  18.70        1.576 

19  52  17.1 

5.06  i    3  57.5 

20 

16  19  28.45 

9.080 

20  56    3.2 

6.34 

2  21.7' 

21 

15  57  56.77     +1.506, 

-19  54  18.9     -5.09 

3  54.2 

21 

16  20  18.54 

+9.083 

-20  58  11.2 

-5.33 

2  18.6 

22 

15  58  35.32        1.616 

19  56  21.4 

5.19 

3  50.9 

22 

16  21    8.94 

9.106 

21    0  18.9 

6.31 

2  15.5 

2:^ 

15  59  14.35        1.636 

19  58  24.5  1      5.15 

3  47.6 

23 

16  21  59.64 

9.119 

21    2  26.3 

6.30 

2  12.4 

24  1  15  59  53.85        1.656 

20    0  28.4  '      5.18 

3  44.3 

24 

16  22  50.65 

9.139 

21    4  33.2 

6.98 

2   9.3 

25!  16    0  33.82       1.67S 

20    2  32.9        5.90 

341.1 

25 

16  23  41.95 

9.144 

21    6  39.7 

6.96 

2   6.2 

26     16    1  14.25     -1-1.694 

-20    4  38.0      -6.23 

3  37.8 

26 

16  24  33  55 

+9.156 

-21    8  45.8 

-6.94 

2    3.1  i 

27'  16    1  55.13        1.713 

20    6  43.6        5.95 

3  34.5 

27 

16  25  25.42 

9.168 

21  1051.4 

6.» 

2    O.l' 

28    16    2  36.47        l  739 

20    8  49.7        5.97 

3  31.3 

28 

16  26  17.58 

9179 

21  12  56.4 

6.90 

1  57.0 

29    16    3  18.25       1.751 

20  10  56.4        5.99 

3  28.1 

29!  16  27  10.02;     9.190 

21  15    0.9 

6.18 

1  53.9 

30;  16    4    0.48       1.769, 

20  13    3.5        5.31 

3  24.8 

30 

16  28    2.721     9.901 

1 

21  17    4.9 

5.16 

1  50.8 

31  '  16    4  43.14     +1.787  1 

-20  15  11.0     -6.39 

3  21 .6 

31     16  28  55.68 

+9.919 

-21  19    8.3 

-4.13 

147.8 

32 

16    5  26.24     +1.806 

1 

-20  17  18.8  '    -5.34 

3  18.4 

.32    16  29  48.91 

i 

+4.993 

-21  21  11.1 

-6.10 

1  44.7 

Day  of  the  !£< 

rath, 
leter  .  . 

6th. 

Ittb. 

2l8t. 

99th. 

Day  of  the  Month. 

7th. 

Uth. 

98d. 

list. 

Polar  Semidiaoo 

17:2 

16.8 

16J> 

16.2 

Polar  Semidiameter  .  . 

15:9 

15"7 

15!5 

16!3  . 

Horizontal  Parallax  .  . 

1.6 

1.6 

1.5 

1.5 

Horizontal  Parallax  .  . 

1.5 

1.5 

1.5 

1.4 

1 

WOTB.— TlM 

)  sign  +  indicates  north  deolinaaons ;  the  sign  —  indicates  so 

1 

1 

ath  declinations. 

\ 

1 

1 

JUPITER,   1888. 
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ORBEirWICH  MEAIT  TIME. 


a 
e 


I 

2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
20 


.21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


I 


NOVEMBEB. 


Apparent 

ffight 
AseenaioD. 


Xoon. 


h    m     8 
6  29  48.91 

6  30  49.39  I 

6  31  36.11 

6  32  30.07 

6  33  24.26  ! 

6  34  18.68 
6  35  13.31 
6  36  8.16 
6:l7  3.22 
6  37  58.48 

6  38  53.93 
6  39  49.56 
6  40  45.38 
641  41.38 
6  42  37.54 

6  43  33.87 
6  44  30.36 
6  45  27.01 
6  46  93.80 
6  47  20.74 

6  48  17.81 
6  49  15.02 
6  50  12.36 
6  51    9.82  i 
6  52    7.41  I 

6  53  5.10 
6  54  2.90 
6  55  0.80 
6  55  58.80 
3  56  56.88 

6  57  55.05 
6  58  53.29 


yar.of 

S.A. 

fori 

Hoar. 


Noon. 


8 

-n.9S3 
9.933 
9.943 
9.953 
9.963 

49.979 
9.9B1 
9.990 
9.996 
9.308 

49.314 
9.339 
9.330 
9.337 
9.344 

•f4.351 
9.357 
9.363 
9.369 
9.375 

-n.381 
9.387 
9.309 
9.397 
9.409 

f9.406 
9.410 
9.414 
9.418 
9.499 

49.495 
49.49B 


Appareut 
DeoUnation. 


Var.of 

Decl. 

fori 

Honr. 


Noon. 


-21  40 
21  42 
21  44 
21  46 
2148 

-21  50 
2152 
21  53 
21  55 
21  57 


-21  59  13.3 
22  0  56.9 
22  2  39.3 
22  4  20.6 
22    6    0.7 

-92  7  39.7 
22  9  17.4 
22  le  53.9 
22  19  99.1 
99  14    3.1 

-92  15  35.8 
-99  17    7.3 


Noon, 


o      /      n    \ 
-91  91  11.1  i 

91  93  13.9 

21  95  14.6  ; 

91  97  15.3; 

21  29  15.3  ' 

-91  31  14.5 
21  33  13.0  , 
21  35  10.6  I 
21  37    7.4 
21  39    3.2 


58.2 
52.3  ' 

45.4 ; 

37.5 
98.6  I 

18.7! 

7.8; 

55.8! 

49.7 

98.5 


I 


It 

-5.10 
5.07 
5.04 
5.01 
4.96 

-4.95 
4.99 
4.80 
4.85 
4.81 

-4.77 
4.73 
4.80 
4.85 
4.61 

-4.57 
4.53 
4.48 
4.44 
4.30 

r4.34 
4.30 
4J5 
4.90 
4.15 

-4.10 
4.05 
4.00 
3.05 
3.80 

-3.84 
-3.79 


Meridinn 
Pttawg«. 


h    m 
1  44.7 

1  41.7 

1  38.7 

1  35.7 

I  32.6 

I  29.6 
I  96.6 
1  23.6 
1  20.5 
1  17.5 

1  14.5 

1  11.5 

I  8.6 

I  5.5 

1  2.5 

0  59.5 
0  66.5 
0  53.5 
0  50.5 
0  47.5 

0  44.5 
0  41.5 
0  38.5 
0  35.6 
0  32.6 

0  99.6 
0  96.6 
0  93.7 
0  90.7 
0  17.7 

014.7 
0  11.8 


o 


P 


1 

9 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
90 

91 
92 
93 
94 
95 

96 
97 

98 
99 
30 

31 
32 


D£C£BiB£R. 


Apparent 

Right 
Aacension. 


Noon. 


h    m     8 
6  57  55.05 

6  58  53.29 

6  59  51.60 

7  0  49.98 
7    I  48.41 


7 
7 
7 

7 


2  46.88 

3  45.40 

4  43.95 

5  42.53 
641.13 


7  7  39.74 
7  8  38.37 
7  9  37.00 
7  10  35.62 
7  1 1  34.94 

7  19  39.85 
7  13  31.43 
7  14  99.99 
7  15  98.52 
7  16  97.09 

7  17  95.47 
7  18  23.88 
7  19  22.23 
7  20  20.53 
7  21  18.76 

7  92  16.99 
7  23  15.00 
7  94  13.00 
7  95  10.90 
7  96    8.71 


7  97 
7  98 


6.41 
4.00 


Var.of 

B.A 

fori 

Honr. 


Noon. 

8 
49.495 

9.496 
9.431 
9.434 
9.436 

49.438 
9.430 
9.440 
9.441 
9.449 

44.443 
9.443 
9.443 
9.443 
9.449 

44.441 
9.440 
9.430 
9.438 
9.437 

49.435 
9.433 

9.431 
9.498 
9.495 

49.499 
9.418 
9.414 
9.410 
9.400 

44.409 
49.907 


Apparent 
DecliDation. 


Noon. 


O        $        II 

-92  15  35.8 
99  17  7.3 
99  18  37.4 
99  90  6.3 
99  91  33.7 

-99  99  59.9 
92  94  94.7 
92  25  48.1 
29  27  10.2 
99  98  30.8 

-99  99  50  1 
99  31  7.9 
99  32  24.3 
22  33  39.3 
29  34  52.9 

-99  36  5.0 
99  37  16.7 
99  38  95.0 
99  39  39.8 
99  40  39.1 

-99  41  44.0 
92  49  47.5 
99  43  49.5 
99  44  50.0 
99  45  49.1 

-92  46  46.8 
2*i  47  43.0 
22  48  37.7  , 
92  49  31.0  j 

22  50  22.9 

I 

-22  51  13.9' 
•99  59   9.9 


Var.of 
Decl. 
fori 

Hour. 


Noon. 


I' 
-3.84 

3.79 

3.73 

368 

3.69 

-8.56 
3.51 

.  3.45 
3.30 
3.33 

-3.97 
3.91 
3.16 
3.10 
3.04 

-9.86 
9.99 
9.86 
9.80 
9.74 

-9.67 
9.61 
9.56 
9.48 
9.43 

-9.37 
9.31 
9.95 
9  19 
9.13 

-9.07 
-9.01 


Meridian 


h    m 
0  14.7 

0  11.8 

0    8.9 

0    5.91 

0    9.9 


so    0.0 

?»  »7.0 

93  54.1 
93  51.1 
93  48.1 
93  45.9 

93  49.3 
93  39.3 
93  30.3 
93  33.4 
93  30.5 

93  27.5 
93  94.5 
93  91.6 
93  18.6 
23  15.6 

23  12.6 
93  9.7 
93  6.7 
93  3.7 
93    0.7 

92  57.8 
29  54.9 
99  51.9 
99  48.9 
99  46.0 

99  43.0 
9^40.0 


Day  of  the  Month. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


8th. 

16th. 

94th. 

II 

II 

II 

15.9 

15.1 

15.0 

1.4 

1.4 

1.4 

89d. 


Day  of  the  Month. 


15.0 
1.4 


Polar  Semidiametar  . 
Horizontal  Parallax  . 


9d. 


1^:0 
1.4 


lOtb. 


u 
15.0 

1.4 


18th. 


u 

15.0 
1.4 


90th. 


1^!l 
1.4 


•4th. 


II 
1.4 


The  algn  4-  prefixed  to  the  hourly  change  of  declination  indioatee  that  north  doclinationa  are  increasing  and  aonth  decUna- 
ttona  ara  deereaaing.    The  aign — indlcatee  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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SATURN,   1888. 


GEBENWIOH  MEAN  TIME. 

1 

JANUARY. 

FEBRHART. 

1 

§ 

a 

o 
>> 

« 
1 

Apparent 

Right 
Ascensiou. 

Var.  of 
R.A. 
for  1 
Hoar. 

Apparent 
Declination. 

Noon. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 

• 

1 

1 

Apparent 

Bight 
Ascension. 

Var.  of 

B.A. 

fori 

Hoar. 

Apnsrent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

MeridUn 
PaaMge. 

Noon. 

Xoon. 

Noon. 

Noon, 

No(tn. 

Noon. 

Noon. 

h    ni     B 
8  20    7.67 

-0.783 

O         1        II 

+  19  31     1.2 

II 
+9.87 

h    ni 
13  44.4 

h    m     s 
8  19    1.44 

-0.898 

0     /     // 
+20    6  57.4 

+9.97 

h    III 
1 1  32.4 

9 

8  28  50.18 

0.734 

19  32  10.5 

9.90 

13  40.2 

2 

6  18  41.59 

0.89b 

20  10    8.3 

9.94 

1 1  2rt/2 

3 

8  28  32.45 

0.744 

19  33  20.5 

9.93 

13  35.9 

3 

6  18  21.84 

0.890 

20  11  16.6 

9.99 

1 1  23.{» 

4 

828  14.49 

0.753 

19  34  311;      9.95 

1331.7 

4 

8  18    2.21 

0.815 

201228.3!      9.89 

11  l'.).6 

5 

827  50.31 

0.709 

19  35  42.3        9.98 

13  27.5 

5 

8  17  42.71 

0.810 

20  13  37.4 

9.86 

11  15.4 

6 

8  27  37.90 

-0.771 

4-19  36  54.1  !    +3.00 

13  23.2 

6 

8  17  23.35 

-0.804 

t20  14  45.8 

+9.83 

11  II. 1 

7 

8  27  19.30 

0.779 

19  38   6.4 

3.09 

13  19.0 

7 

8  17    4.14 

0.797 

20  15  53.5 

9.81 

11    6.9 

8 

8  27    0.51 

0.787 

19  39  19.2 

3.04 

13  14.8 

8 

8  16  45.10 

0.790 

20  17    0.4 

9.77 

11    2.6 

9 

8  26  4 1 .53 

0.794 

19  40  32.5 

3.06 

13  10.5 

9 

8  16  26.23 

0.789 

20  18    6.5 

9.74 

10  58.4 

10 

8  26  22.38 

0.801 

1941  46.1  1      307 

13    6.3 

10 

8  16    7.54 

0.774 

20  19  11.8 

9.70 

10  54.2 

11 

8  26    3.06 

-0.808 

+  19  43    0.1 

+3.09 

13    2.0 

11 

8  15  49.06 

-0.766 

+20  20  16.3 

+8.67 

lO  4JM» 

18 

8  25  43.60 

0.814 

19  44  14.3 

3.10 

12  57.7 

12 

8  15  30.76 

0.757 

20  21  19.9 

9.63 

10  45.7 

13 

8  25  24.01 

0.819 

19  45  28.8 

3.11 

12  53.5 

13 

8  15  12.72 

0.748 

20  22  22.5 

9.59 

10  41.5 

U 

8  25    4.28 

0.884 

19  46  43.6 

3.19 

12  49.2 

14 

8  14  54.89 

0.738 

20  23  24.2 

9.55 

10  37.2 

15 

8  24  44.44 

0.899 

19  47  58.5 

3.19 

12  44.9 

15 

8  14  37.30 

0.798 

20  24  25.0 

9.51 

10  33.0 

16 

8  24  24.50 

-0.833 

+  19  49  13.5 

+3.13 

i2  40.7 

16 

8  14  19.96 

-0.717 

+20  25  24.6 

+9.47 

10  28.6. 

17 

8  24    4.47 

0.836 

19  50  28.6 

3.13 

12  36.4 

17 

8  14    2.89 

0.706 

20  26  23.5 

9.43 

10  24.6 

18 

8  23  44.36 

0.838 

19  51  43.8 

3.13 

12  32.1 

18 

8  13  46.08 

0.694 

20  27  21.3 

9.36 

10  20.4 

19 

8  23  24.19 

0.849 

19  52  59  0 

3.13 

12  27.9 

19 

8  13  29.56 

0.688 

20  2617.9 

9.34 

10  16.2 

IK) 

8  23    3.97 

0.643 

19  54  14.1 

3.13 

12  23.6 

20 

8  13  13.32 

0.670 

20  29  13.5 

9.98 

10  12.0 

21 

8  22  43.71 

-0.845 

+  19  55  29.2 

+3.19 

12  19.3 

21 

8  12  57J38 

-0.658 

+^30    6.0 

+4.85 

10    7.8 

28 

8  22  23.42 

0.846 

19  56  44.1 

3.19 

12  15.1 

22 

8  12  41.74 

0.645 

2031     1.3 

9i» 

10    3.6 

23 

8  22    3.11 

0.846 

19  57  58.8 

3.11 

12  10.8 

23 

8  12  26.42 

0.639 

20  31  53.6 

9.15 

9  59.4 

24 

8  21  42.79 

0.846 

19  59  13.3 

3.10 

12    6.6 

24 

8  12  11.42 

0.618 

20  32  44.6 

9.10 

9  55.2 

25 

8  21  22.48 

0.846 

20    0  27.6 

3.09 

12    2.3 

25 

8  1 1  56.74 

0.605 

20  33  34.5 

9.05 

951.1 

26 

8  21    2.19 

-0.845 

+20    1  41.6 

+3.08 

1158.0 

26 

8  1 1  42.39 

-0.501 

+20  34  23.2 

+9.00 

9  46.9 

27 

8  20  41.93 

0.843 

20    2  55.3 

3.06 

1 1  53.7 

27 

8  1 1  26.39 

0.576 

20  35  10.6 

1.95 

9  42.7 

28 

8  20  21.71 

0.841 

20   4    8.6 

3.05 

1 1  49.5 

28 

8  1 1  14.74 

).669 

20  35  56.8 

1.80 

9  38.6 

29 

820    1.54 

0.839 

20   5  21.5 

3.03 

11  15.2 

29 

6  11     1.44 

3.547 

20  36  41.8 

.85 

9  34.4 

30 

8  1941.43 

0.836 

20   6  33.9 

3.01 

1 1  40.9 

30 

6  10  48.50 

).53i 

20  37  25.5 

.78 

9  30.3 

31 

8  19  21.39 

H>.833 

+20   7  45.9 

+9.09 

1136.7 

31 

6  10  35.93 

-0.516 

+20  36    7.9 

+1.74 

9  26.1 

32 

8  19    1.44 

-0.898 

+20   6  57.4 

+9.87 

1 1  32.4 

32 

610  23.73 

-0.500 

+20  36  49.1 

+1.68 

9  22.0 

Day  of  the  H< 

onth. 

1st. 

9th. 

17th. 

36th. 

Day  of  the  M< 

»nth. 

2d. 

10th. 

ISth. 

96th. 

Polar  Semidian 
Horizontal  Pan 

leter  .  . 
illax  .  . 

9!6 
1.1 

9:6 

1.1 

1.1 

9:6 
1.1 

Po 
Ha 

lar  Semidian 
»rizontal  Pan 

leter  .  . 
iliaz  .  . 

i\i6 
1.1 

9% 
1.1 

n 

9.5 
1.1 

n 

>       U.4 
1.1 

1 

N 

DTie.~The  sign  +  indicates  north  declinations: 

the  sign  —  ini 

licates  south  deoUnations. 

1 

SATUEN,*   1888. 
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OREEH  WIOH  MEAN  TIME. 

HABCH. 

% 

APRni. 

• 
§ 

o 

1 

Apparent 

Bight 
AiceDflion. 

Var.of 
R.A. 
fori 
Hoar. 

Noon. 

Apparent 
Decimation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Paaai^e. 

• 

*^ 

a 
0 

:^ 

«M 

1 

1 

Apparent 

Right 
Ascension. 

Var.of 
B.A. 

fori 
Honr. 

Apparent 
Declination. 

Var.of 
DecL 
fori 
Honr. 

Meridian 
Passage. 

1 

yoon. 

Noon, 

Noon. 
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9   2   0.39 

1.959 

17  38  47.0 

5.06 

22  49.9 

24 

8  46  27.31 

1.306 

18  39  12.8 

4.80 

0  35.7 

24 

9   2  30.55 

1.954 

17  36  45.8 

6.06 

22  46.5 

25 

8  46  58.67 

1.307 

18  37  15.1 

4.91 

0  32.3 

25 

9    3    0.60 

1.950 

17  34  44.7 

6.04 

22  43.1 

26 

8  47  30.05 

+1.306 

+18  35  17.1 

-4.99 

0  28.9 

26 

9    3  30.54 

+1.945 

+17  32  43.9 

-6.03 

22  39.7 

27 

8  48    1.46 

1.309 

18  33  18.7 

4.94 

0  25.5 

27 

9    4    0.37 

1.941 

17  30  43.3 

6.09 

22  36.2 

28 

8  48  32.88 

1.300 

18  31  19.9 

4.05 

0  22.1 

28 

9   4  30.08 

1.936 

17  28  43.0 

5.01 

22  32.8 

29 

8  49    4.30 

1.300 

18  29  20.8 

4.06 

0  18.7 

29 

9    4  59.68 

1.990 

17  26  42.9 

6.00 

22  29.3 

30 

8  49  35.73 

1.310 

18  27  21.4 

4.97 

0  15.3 

30 

9   5  29.14 

1.995 

17  24  43.1 

4.06 

22  25.9 

31 

8  50    7.17 

+1.810 

+18  25  21.6 

-4.06 

011.9 

31 

9    5  58.48 

+1.990 

+17  22  43.7 

-4.97 

22  22.4 

32 

8  50  38.60 

+1.310 

+18  23  21.5 

-«.00 

0   8.5 

32 

9   6  27.69 

+1.914 

+17  20  44.5 

-4.08 

22  19.0 

Bay  of  the  Hi 

rath. 

Sd. 

11th'. 

19th. 

97th. 

Day  of  the  Ml 

mth. 

4tb. 

19th. 

90th. 

98th. 

Polar  Samidiain 
Horiaontal  Para 

eter  .  . 
lUaz  .  . 

7^:8 

0.9 

7':7 

0.9 

7':7 

0.9 

7':7 

0.9 

Pol 
Ho 

tar  Semidiam 
risontal  Para 

eter  .  . 

Jlaz  .  . 

0.9 

0.9 

0.9 

i'j6 
0.9 

The  sign -i-praftxi 
tkniaaredeoraai 

■tug.   The  aign—indloatea  that  north  declinati 

khat  north  deolj 
lona  are  deoreai 

[national 
ling  and  1 

oe  iaoreaaing  and  aonth  dedUna- 
loath  decllnatlona  inoreaaing. 

t 
1 
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SATURN,   1888. 


GBBHNWIOH  MEAK  TIME. 

SEPTEMBEB. 

OCTOBER. 

• 

•B 

1 

o 

p 
1 

Apparent 

]Sght 
Ascension. 

Yar.of 
B.  A. 
fori 
Hour. 

Apparent 
Deolinatlon. 

Var.of 
Deol. 
fori 
Honr. 

Msrldian 
Paaasge. 

1 

1 

Apparent 

Bight 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.of 

DeeL 

fori 

Hoar. 

Meridlaa 

PSBBSgt. 

Xoon, 

Noon, 

Ifoon. 

Noon, 

Hfoon. 

ilToon. 

Jfoon, 

UToon. 

b    ni     8 
9    6  27.69 

8 

+1.914 

O        t        It 

+17  20  44.5 

u 

-4.96 

h    m 
22  19.0 

i 

h    m    a 
9  19  39.47 

s 
+0.958 

+16  25  66!3 

-4.08 

h    m 
20  34.1 

3 

9    6  56.76 

1.908 

17  18  45.8 

4.94 

2215.5 

2 

9  20    2.36 

0.948 

16  24  20.3 

3.96 

20  30.5 

3 

9    7  25.69 

1.909 

17  16  47.5 

4.93 

22  12.1 

3 

9  20  24.97 

0.937 

16  22  45.4 

3.93 

20  27.0 

4 

9    7  54.46 

1.196 

17  14  49.6 

4.91 

22    8.6 

4 

9  20  47.31 

0.995 

16  21  11.7 

3.88 

20  23.4 

5 

9    8  23.08 

1.189 

17  12  52.1 

4.89 

22    5.2 

5 

9  21    9.36 

0.913 

16  19  39.3 

3.83 

20  19.8 

6 

9    851.55 

+1.183 

+17  10  55.1 

-4.87 

22    1.7 

6 

92131.12 

+0.901 

+16  18    8.1 

-3.78 

20  16.2 

7 

9    9  19.8& 

1.170 

17    8  58.6 

4.85 

21  58.2 

7 

9  21  52.60 

0.888 

16  J6  38.1 

3.73 

20  12.6 

8 

9    9  47.99 

1.189 

17    7    2.6 

4.83 

21  54.7 

8 

9  22  13.78 

0.876 

16  15   9.5 

3.67 

20   9.0 

9 

9  10  15.96 

1.189 

17    5    7.2 

4.80 

21  61.3 

9 

9  22  34.66 

0.863 

^6  13  42.2 

3.61 

20   5.4 

10 

9  10  43.75 

1.154 

17    3  12.3 

4.78 

21  47.8 

10 

9  22  55.23 

0.851 

16  12  16.2 

3.56 

20    1.8 

]] 

9  11  11.35 

+1.146 

+17    1  18.1 

-4.75 

21  44.3 

11 

9  23  15.50 

+<».838 

+16  10  51.5 

-3.50 

19  58.2 

12 

9  1 1  38.77 

1.139 

16  59  24.5 

4.73 

21  40.8 

12 

9  23  35.45 

0.895 

16   9  28.3 

3.44 

19  &1.6 

13 

9  12   6.01 

1.131 

16  57  31.5 

4.70 

21  37.4 

13 

9  23  55.09 

0311 

16   8   6.5 

3.38 

19  51.0 

14 

9  12  33.06 

1.193 

16  55  39.1 

4.67 

21  33.9 

14 

9  24  14.40 

0.798 

16   0  46.1 

3.39 

19  47.4 

15 

9  12  59.90 

1.114 

16  53  47.5 

4.64 

21  30.4 

16 

9  24  33.40 

0.784 

16   5  27.2 

3.96 

19  43.8 

16 

9  13  26.54 

+1.106 

+16  51  56.7 

-4.61 

21  26.9 

16 

9  24  52.07 

+0.771 

+16   4    9.8 

-3.90 

19  40.9 

17 

9  13  52.99 

1.097 

16  50    6.5 

4.58 

21  %\A 

17 

9  25  10.40 

0.757 

16   2  53.9 

3.13 

19  36.6 

18 

9  14  19.22 

1.089 

16  48  17.1 

4.55 

21  19.9 

18 

9  25  28.41 

0.743 

16    139.5 

3.07 

19  39.9 

19 

9  14  45.24 

1.080 

16  46  28.5 

4.51 

21  16.4 

19 

9  25  46.08 

0.789 

16   0  26.7 

8.00 

19  29.3 

20 

9  15  11.04 

1.070 

16  44  40.8 

4.48 

21  12.9 

20 

9  26   3.41 

0.715 

15  59  16.4 

9.94 

1925.6 

21 

9  15  36.63 

+1.061 

+16  42  53.8 

-4.44 

Ql    9.4 

21 

9  26  20.39 

+0.700 

+15  58   5.6 

-4.87 

19  22.0 

22 

9  16    1.99 

1.098 

16  41    7.7 

4.41 

21    5.9 

22 

9  26  37.02 

0.686 

15  56  57.7 

9.80 

i9ias 

23 

9  16  27.12 

1.043 

16  39  22.6 

4.37 

21    2.4 

23 

9  26  53.31 

0.671 

15  55  51.3 

9.73 

19  14.7 

24 

9  16  52.02 

1.033 

16  37  38.3 

4.33 

20  58.8 

24 

9  27   9.24 

0.656 

15  54  46.6 

9.66 

19  11.0 

25 

9  17  16.69 

1.093 

16  35  55.0 

4.99 

20  55.3 

25 

9  27  24.81 

0.641 

16  53  43.6 

9.50 

19   7.3 

26 

9  1741.12 

+1.013 

+16  34  12.6 

-4.95 

20  51.8 

26 

9  27  40.01 

+0.696 

+15  52  42.3 

-fcao 

19   3.6 

27 

9  18   5.29 

1.009 

16  32  31.3 

4.91 

20  48.3 

27 

9  27  54.85 

0.611 

15  5142.7 

9.45 

18  59.9 

28 

9  18  29.22 

0.999 

16  30  50.9 

4.17 

20  44.7 

28 

9  28   9.31 

0.595 

15  50  44.9 

9.38 

18  56.2 

29 

9  18  52.90 

0.981 

16  29  11.6 

4.19 

2041.2 

29 

9  28  23.40 

0.570 

15  49  48.9 

8.30 

1852.5 

30 

9  19  16.32 

0.970 

16  27  33.4 

4.08 

20  37.6 

30 

9  28  37.10 

0.563 

15  48  54.7 

9.93 

18  4&8 

31 

9  19  39.47 

•fO.959 

+  16  25  56.3 

-4.03 

20  34.1 

31 

9  28  50.43 

+0.547 

-1-15  48    2.3 

-9.15 

18  45.1' 

32 

9  20    2.36 

+0.948 

+16  24  20.3 

-3.98 

20  30.5 

32 

9  29    3.37 

+0.531 

+15  47  11.8 

-9.67 

18  41.3 

D*7  of  the  Month. 

6th. 

18th. 

21st. 

29th. 

Day  of  the  Month. 

Tth. 

Uth. 

28d. 

81st 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7:8 

0.9 

7% 
0.9 

7^9 
0.9 

0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

ai 

0.9 

as 

0.9 

1         £3 
0.9 

£4 
0.9 

Non.— Th< 

i  sign  +  indicates  north  dedinaaons  i  the  sign  ~  indicates  sonth  deoUnatioiia* 
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GBEEirWIOH  MEAN  TIME. 


e 
o 


Q  ! 


I 


3 
4 

5 

6 
7 

8 

9 

10 

II 
12 
13 
H 

.| 

16 
17 
IB 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


NOYEMBEK. 


Apparent 

Sight 
Ascension. 


Noon. 

h    m     8 
9  29    3.37 

9  20  15.91 

9  39  28.06 

9  29  39.82 

92951.17 

9  30  2.12 
9  30  12.66 
9  30  22.79 
0  30  32.51 
9  30  41.81 

9  30  50.70 
9  30  59.16 
9  31  7.21 
9  31  14.83 
9  3 1  22.03 

9  31  28.81 
9  31  35.16 
9  31  41.08 
9  31  46.56 
9  31  51.62 

9  31  56.24 
9  32  0.43 
9  32  4.18 
9  32  7.49 
9  32  10.36 

9  32  12.78 
9  32  14.76 
9  32  16.30 
9.32  17.39 
9  32  18.04 


Var.of 

ILA. 

fori 

Hour. 


Noon. 


« 
+0.531 

0.514 
0.498 
0.481 
0.465 

+0.448 
0.431 
0.413 
0.396 
0.379 

+0.361 
0.344 
0.397 
0.309 
0.991 


0855 
0.938 
0.330 
0.90Q 

+0.163 
0.165 
0.14> 
0.199 
O.UO 

+0.099 
0.073 
0.055 
0.036 

+0.018 


9  32  18.24     -0.001 


9  32  17.99 


-0.020 


Apparent 
Decimation. 

Var.of 
Decl. 
for  I 
Oour. 

Noon. 

Aoon. 

O        1        tt 

+  15  47  11.8 

IS 

-9.07 

15  46  23.2 

1.99 

15  45  36.4 

1.91 

15  44  51.6 

1.83 

15  44    8.7 

1.75 

+  15  43  27.8 

-1.67 

15  42  48.8 

1.50 

15  42  11.8 

1.50 

15  41  36.8 

1.49 

15  41    3.8 

1.34 

+15  40  32.9 

-1.95 

15  40    4.0 

1.17 

15  39  37.1 

1.08 

15  39  12.3 

1.00 

15  38  49.6 

0.91 

+15  38  28.9 

-0.89 

15  38  10.4 

0.73 

15  37  53.9 

0.64 

1 5  37  39.6 

0.56 

15  37  27.3 

0.47 

+  15  37  17.2 

-0.38 

15  37    9.2 

0.99 

15  37    3.4 

0.90 

15,36  59.7 

0.11 

15  36  58.1 

-0.09 

+  15  36  58.8 

+0.07 

15  37    1.6 

0.16 

15  37    6.5 

0.35 

15  37  13.6 

0.34 

15  37  22.9 

0.43 

+  15  37  34.3 

+0.59 

+  15  37  47.9 

+0.61 

Meridian 
FasMge. 


h    m 
841.3 

8  37.6 

8  33.9 

8  30.1 

8  26.4 

8  22.6 
8  18.9 
8  15.1 
8  11.3 
8    7.5 

8  3.7 
7  59.9 
7  56.1 
7  52.3 
7  48.5 

7  44.7 
7  40.9 
7  37.0 
7  33.2 
7  29.3 

7  25.5 
7  21.6 
7  17.7 
7  13.8 
7    9.9 

7  6.0 
7  2.1 
6  58.2 
6  54.3 
6  50.4 

6  46.5 
6  42.5 


Day  of  the  Month. 

Polar  Semidiameter 
Horizontal  Parallax 


8th. 

letb. 

*i4th. 

1       *i 

II 

1$ 

8.5 

8.7 

8.8 

1.0 

1.0 

1.0 

82d. 


8.9 
1.0 


o 


^ 

A 


1 
2 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


DECEMBER. 


Apparent 

Sight 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Noon. 

Noon. 

h    m    a 

8 

9  32  18.24 

-0  001 

9  32  17.99 

0.090 

9  32  17.30 

0.038 

9  32  16.16 

0  057 

9  32  14.58 

0.075 

9  32  12.55 

-0.094 

9  32  10.08 

0.1)9 

9  32    7.18 

0.130 

9  32    3.83 

0.148 

9  32    0.05 

0.167 

9  31  55.83 

-0.185 

9  31  41.18 

0.903 

9  31  46.11 

0.990 

9  3140.61 

0.938 

9  31  34.68 

0.956 

9  31  28.33 

-0.973 

9  31  21.57 

0.990 

9  31  14.39 

0.308 

9  31    6.80 

0.385 

9  .30  58.80 

0.349 

9  30  50.40 

H>.358 

9  30  41.60 

0.375 

9  30  32.40 

0.399 

9  30  22.80 

0.408 

9  30  12.82 

0.494 

9  30    2.45 

-0  440 

9  29  51.69 

0.456 

9  29  40.57 

0.471 

9  29  29.07 

0.486 

9  29  17.20 

0.509 

9  29    4.98 

-0.517 

9  28  52.41 

-0.631 

Apparent 
Declination. 


"TToon. 


+ 
+ 


9     I     II 
5  37  34.3 

5  37  47.9 

5  38    3.7 

5  38  21.6 

5  38  41.6 

5  39  3.8 
5  39  28.2 
5  39  54.6 
5  40  23.2 
5  40  53.8 

5  41  26.5 
5  42  1.3 
5  42  38.1 
5  43  16.9 
5  43  57.8 

5  44  40.6 
5  45  25.4 
5  46  12.1 
5  47  0.8 
5  47  51.3 

5  48  43.8 
5  49  36.1 
5  50  34.2 
5  51  32.1 
5  52  31.8 

5  53  33.2 
5  54  36.3 
5  5541.1 
5  56  47.6 
5  57  55.7 

5  59    5.4 

6  0  16.6 


Var.of 
Decl. 
fori 

Hoar. 


Noon. 


I* 
+0.59 

0.61 

0.70 

0.79 

0.88 

+0.97 
1.06 
1.15 
1.94 
1.33 

+1.41 
1.50 
1.58 
1.67 
1.75 

+1.83 
1.91 
1.99 
9.07 
9.15 

+9.93 
9.31 
9.38 
945 
9.59 

+4.59 
9.66 
9.73 
9.60 
9.87 

+9.93 
+3.00 


Meridian 
Passage. 


I 


h    ro 


16  46.5 

16  42.5 

16  38.6 

16  34.6 

16  30.6 

16  26.7 

16  22.7 

16  18.7 

16  14.7 

16  10.7 

16    6.7 

16    2.7 

15  58.7 

15  54.6 

15  50.6 

15  46.6 

15  42.5 

15  38.5 

15  34.4 

15  30.3 

15  26.3 

15  22.2 

15  18.1 

15  14.0 

15    9.9 

15    5.8 

15    1.7 

14  57.6 

14  53.4 

14  49.3 

14  45.2 

14  41.0 

Day  of  the  Month. 


Polar  Semidiametar 
Horizontal  Parallax 


2d. 


8".9 
J.0 


lOth. 


d:o 

1.0 


18th. 


9:2 
1.0 


2eth. 


9.3 
1.0 


34th. 


9:4 
1.1 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinatiooa  are  increaaing  and  south  deolina* 
tioias  are  deoceaaing.    The  sign  *  indicatea  that  north  declinationa  are  deeieaaing  and  soath  deoUnatlona  inoreaaisg. 
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URANUS,   1888. 


GREENWICH  MEAN  TIME. 

Date. 

Aaoension. 

Var.of 
ILA. 
fori 
Day. 

AmMrent 
Deeunation. 

yar.of 
Deol. 
fori 
Day. 

Meridian 
PasMtge. 

Date. 

Apparent 
AaoenaloD. 

Var.of 
B.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Deel. 
fori 
Day. 

I 

1 

Meridian 
PMn«e. 

Koim, 

Koon. 

Noon, 

/rOOfl. 

Jfoon. 

Kornt. 

Noon.        Noon, 

1 

h  m     s 

8 

O       1       II 

It 

h    m 

h  m     « 

s 

O      «      /#     '        «. 

h    m   1 

Jan.    1 

13   3  53.35 

+4.987 

-6  624.1 

HM.43 

1818.6 

Jaly   3 

12  49  34.73 

+9.506 

-4  36  47.8  '-18.48 

6   0.8 

6 

13   4   8.87 

3.473 

6  6  51.7 

19.36 

18  3.1 

7 

1249  46.30 

3.980 

4  38  11.5     93.36 

5  45.3 

9 

13   421.11 

9.649 

6  7  58.8 

14.91 

1747.6 

11 

1250   0.95 

4.045 

4.39  54.5     98.14 

529.8 

13 

13   4  30.00 

1.801 

6  8  45.3 

9.09 

17  32.0 

15 

1250  18.64 

4.796 

4  4156.4     38.89 

5  14.4  , 

17 

13  4  35.51 

0.956 

6  9  10.9 

-8.81 

1716.4 

19 

12  50  39.29 

5.597 

4  44  16.8     37.36 

4  59.0 ' 

21 

13  4  37.65 

+0.114 

-6  9  15.7 

+  1.37 

17  0.6 

23 

1251    2.83 

+«.938 

-4  46  55.2  -41.77 

4  43.7 

25 

13   4  36.44 

-0.718 

6  9   0.0 

6.48 

16  44.9 

27 

125129.17 

6.999 

4  49  50.8     46.03 

4  28.4! 

29 

13   4  31.92 

1.538 

6  824.0 

11.49 

1629.1 

31 

125158.24 

7  601 

4.53   3.3 

S0.1& 

4  13.2, 

Feb.    2 

13  4  24.15 

9.346 

6  7  28.2 

16.41 

16  13.2 

Aug.  4 

125229.95 

8.999 

45631.9 

54.13 

358.0. 

1 

G 

13   4  13.18 

3.137 

6  612.8 

91.93 

1657.3 

8 

1253  4.22 

8.878 

5   016.1 

67.93 

3  42.8 ' 

10 

13   3  50.08 

-3.905 

-6   4  38.5 

+99.89 

1541.3 

12 

12  53  40.93 

+9.479 

-5   4  15.1  -^1.53 

327.7 

14 

13  341.97 

4.649 

6   245.9 

30.37 

1525.3 

16 

1254  19.96 

10.033 

5   8  28.1 

64.90 

3  12.6 

18 

13   3  21.99 

5.349 

6   0.35.9 

34.59 

15  9.3 

20 

1255    1.15 

10.560 

512  54.0 

68.04 

257.6 

22 

13   259.30 

5.907 

5  58  9.5 

38.56 

14  53.1 

24 

1255  44.40 

11.056 

5  17  32.1 

70.07 

2  42.6 

26 

13   2  31.08 

6.607 

65527.8 

49.93 

14  37.0 

28 

1256  29.56 

11.591 

62221.5 

73.68 

2  27.6 

Mar.    ] 

13   2  6.50 

-7.173 

-6  52  32.0 

+45169 

14  20.8 

Sept.  1 

12  57  16.52 

• 

11.954 

-52721.3 

-76.18 

2  12.6 

5 

13    136.76 

7.690 

5  49  23  2 

48.70 

14   4.5 

5 

1258   5.15 

19.351 

5  32  30.6 

78.44 

157.7 

9 

13    1    5.05 

8.153 

5  46  2.8 

51.45 

13  48.3 

9 

1258  55.28 

19.707 

5  37  48.5 

80.44 

1  42.8 1 

13 

13   0  31.62 

8.555 

5  42  32. 1 

63.83 

13  32.0 

13 

1269  46.75 

13.090 

5  43  13.8 

69.17 

127.9' 

17 

1259  56.70 

8.891 

5  38  52.7 

55.80 

13  15.7 

17 

13   0  39.38 

13.999 

5  48  45.5 

83.69 

1  13.1 

21 

12  59  20.58 

-9.160 

-5  35   6.3 

+57.;« 

1259.4 

21 

13    133.03 

13.596 

-554  22.4 

-64.83 

0  58.2 

25 

126843.51 

9.364 

631  14.5 

58.49 

12  43.1 

25 

13   2  27.54 

13.799 

6   0   3.7 

89.78 

0  43.4 

29 

1258  5.75 

9.504 

52719.0 

69.99 

1226.7 

29 

13   322.76 

13.878 

6   5  48.3 

86.48 

028.6 

Apr.   2 

1257  27.56 

9.580 

52321.3 

69.56 

12  10.3 

Oct.    3 

13   4  18.51 

13.999 

6  1 1  35.2 

86.98 

0  13.8 

6 

125649.19 

9.501 

5  1923.1 

59.49 

1154.0 

7 

13   5  14.63 

14.069 

617  23.3 

87.07 

93  55.3 

10 

12  56  10.92 

-9.539 

-5  15  26.0 

+58.99 

1 1  37.6 

11 

13  610.92 

14.078 

-62311.4 

-66.98 

23  40.5 , 

14 

125533.03 

9.404 

51131.8 

58.05 

1121.2 

15 

13  7   7.20 

14.053 

62858.3 

86.48 

2325.7 

18 

12  54  55.79 

9.905 

5  742.1 

56.69 

11    4.9 

19 

13   8   3.29 

13.984 

6  34  43.0 

89.80 

23  10.9 

22 

12  54  19.47 

8.946 

5   3  58.8 

54.93 

10  48.6 

23 

13   859.02 

13.875 

6  40  24.4 

84.84 

2256.1  > 

26 

1253  44.30 

8.631 

5  0  23.1 

59.89    10  32.3 

27 

13  9  54.23 

13.733 

6  46    1.4 

83.63 

2241.3 

1 

30 

1253  10.50 

-8.961 

-4  5656.6 

+50.37    10  16.0 

31 

13  10  48.74 

13.594 

-65133.1 

-89.16 

2226.5* 

1 

May    4 

12  5238.28 

7.837 

4  53  40.6 

47.69      9  59.7 

Nov.   4 

13  1142.36 

13.977 

6  56  58.3 

80.40 

2211.6 

8 

12  52  7.87 

7.359 

4  50  36.4 

44.47 

9  43.5 

8 

13  12  34.90 

19.989 

7  215.8 

78.34 

2156.8 

12 

12  51.39.48 

6.899 

4  47  45.2 

41.03 

9  27.3 

12   13  1326.16 

19.649 

7   7  24.7 

76.09 

2141.9 

16 

1251  13.30 

6.954 

4  45  8.4 

37.39 

9  11.1 

16 

13  14  15.98 

19.960 

7  12  23.7 

73.46 

2127.0 

20 

1250  49.50 

-5.640 

-4  42  47.0 

+33.36 

855.0 

20 

1315   4.18 

11.837 

-7  17  12.1 

-70.68 

21  12.0 

24 

126028.22 

4.995 

44041.8 

99.19,     8  39.0 

24 

131550.62 

11.375 

7  21  48.8 

67.65 

2057.1 

28 

12  50   9.57 

4.394 

4  38  53.6 

94.86 1     822.9 

28 

13  1635.13 

10.860 

7  2613.0 

64.40 

20  42.1 

June   1 

12  49  5.3.68 

3.691 

4  37  23. 1 

90.37      8   6.9 

Dhc.    2   13  17  17.52 

10.318 

7  30  23.7 

60.89 

20  27.0 

5 

1249  40.64 

9.894 

4  36  10.8 

15.73      7  51.0 

1 

6   13  17  57.63 

1 

9.798 

7  34  19.9 

57.16 

20  12.0 

9 

12  49  30.55 

-4.145 

-4  35  17.4 

+10.95 

7 .35. 1 

10.  13  18  35.30 

+9.099 

-7  38   0.7 

-63.91 

19  56.9 

13 

12  49  23.50 

1.380 

4  34  43.3 

6.09 

7  19.2 

14 

13I9  10.:)8 

8.438 

74125.3 

48.10 

1941.7 

17 

12  49  19.53 

-0.605 

4  34  28.8 

+  1.16 

7   3.5 

18   13  19  42.76 

7.748 

7  44  33.2 

44.89 

19  26.5. 

21 

12  4918.66 

+0.179 

4  34  34.0 

-3.77 

6  47.8 

22  132012.3:) 

■ 

7.099 

7  47  23.7 

40.39 

1911.3. 

25 

12  4920.90 

0.950 

4  34  59.0 

8.70 

6  32. 1 

26  j  1320  38.96 

6.9B1 

7  49  56.2 

39.89 

18  56.0 1 

29 

12  49  26.26 

+1.798 

-4  35  43.6  -13.60 

6  16.4 

30 

13  21    2.54 

+5JS03 

-7  5210.1  -31.10 

1840.6 

July   3 

1249  34.73 

+9.506 

-4  36  47.8 

-18.49 

6  0.8 

34 

13  2122.96 

+4.709 

-7  54    4.8-96JB 

1895.2 

Qreateat  horizontal  parallax. 
Least  horisontal  parallax. 


April      7.  0".51. 
October  0,  0".46. 


Qreateat  aemidiameter, 
Leaat  semidiameter. 


April      7,  VM. 
October  9,  1*73. 


NEPTUNE,   1888. 
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GREENWICH  MEAN  TIME. 

1 

1 

AaceiiBioD. 

Var.of 

Var.of 

Apparent 

Right 
Awennion. 

Var.of 

., 

Var.of 

1 

1 

1 

Date. 

1 

1 

B.A. 
fori 
Day. 

Apparent 
Deelinatlon. 

Deel. 
fori 
Day. 

Meridian 
Paange. 

Date. 

R.A. 
fori 
Day. 

Apparent 
Declination 

Decl. 

fori 

Day. 

1 

Meridian ' 
Pkamge. 

Xoon. 

Ifoan. 

JVbon. 

yoon. 

Noon. 
h  m     n 

Noon. 

1 
Noon.       '  Noon. 

h  m     8 

s 

0        /       /' 

n 

h    m 

8 

0          '          ''                     f* 

h    m 

JSD.      1 

3  43  4.91 

-4.718 

+17  57  13.4 

-19.04 

8  59.9 

July   3 

3  58  6.86 

+7.497 

+  18  49  48.4  490.04 

91    7.0 

5 

3  4946.18 

4  991 

17  5696.0 

11.06 

8  43.9 

7 

3  58  36.19 

7.164 

18  51    6.1      18.81 

90  51.7 

9 

3  49  99.99 

3.835 

17  55  44.9 

9.44 

897.9 

11 

3  59   4.14 

6.806 

18  5918.8     17.59 

9036.4 

13 

3  4915.54 

3.359 

17  5510.6 

7.71 

811.3 

15 

3  59  30.60 

6.490 

1853  96.3,   16.91 

9091.1 

17 

349  3.14 

9.849 

17  54  43.3 

5.99 

7  55.3 

19 

3  59  55.47 

6.019 

18  54  98.4 

14.83 

90   5.8 

21 

3  4 1  59.83 

-9.314 

+17  54  93.3 

-4.08 

7  39.4 

93 

4    0  18.67 

+5.586 

+18  5594.9 

+13.49 

19  50.5 

85 

3  4144.64 

1.777 

17  54  10.7 

9.90 

7  93.6 

97 

4    0  40.13 

5.141 

185615.7 

11.98 

19  35.1 

8.) 

3  4138.63 

1.298 

17  54    5.7 

-0.30 

7  7.8 

31 

4    0  59.77 

4.676 

18  57   0.7 

10.51 

19  19.7 

Feb.  2 

34134.83 

0  671 

17  54   8.3 

+  1.59 

6  59.0 

Ang.  4 

4    1  17.51 

4.1t«9 

18  57  39.7 

8.99 

19   4.3 

6 

3  41  33.97 

-0.107 

17  54  18.4 

3.48 

6:k>.9 

8 

4    133.96 

3.684 

18  58  19.6 

7.45 

1848.8 

10 

34133.98 

•H>.464 

+17  54  36.9 

+  5.40 

690.5 

19 

4    1  46.97  +3.168 

+  18  58  39.3 

+  5.90 

18  33.3 

u 

3  4136.98 

1.034 

17  55    1.6 

7.31 

6   4.8 

16 

4    1  58.59     9.641 

1858  59.8 

4.39 

18  17.8 

18 

3  4 1  49.95 

1.003 

17  55  34.6 

9.17 

549.9 

90 

4    9   8.09 

9.106 

185913.9 

9.75 

18  9.9 

82 

3  4 1  49.79 

9  103 

17  56  14.9 

10.97 

5  33.6 

94 

4   9  1.5.43 

1.565 

18  59  91.8  +  1.90 

17  46.6 

•96 

3  4159.54 

9.719 

17  57   9.3 

19.79 

5  18.0 

98 

4   9  90.60 

1.016 

1859  93.5;- 0.36 

17  30.9 

JMar.   1 

3  49  11.47 

+3.951 

+17  57  56.6 

+14.49 

5  9.5 

Sept.  1 

4    9  93.55  1+0.461 

+18  59  18.9  -  1.93 

17  15.9 

1 

5 

3  49  95.5!) 

3.778 

17  5857.6 

10.06 

4  47.0 

5 

4   994.99;-0.093 

18  59   8.1 

3.48 

16  59.5 

9 

3  49  41.68 

4.993 

18   0   5.0 

17.63 

431.6 

9 

4    999.81     0.646 

185851.1 

6.09 

16  43.8 

13 

3  49  59.85 

4.791 

18    1  18.5 

19.19 

4  16.1 

13 

4    9  19.13     1.193 

18  58  98.0 

6.59 

16  98.0 

17 

3  43  19.98 

5.909 

18  9  37  8 

90.59 

4   0.7 

17 

4    9  13.98'   1.731 

1 

18  57  59.0 

796 

1619.1 

91 

3  43  41.97 

+5.799 

+18  4   9.5 

•Ml  .80 

3  45.4 

91 

1 

4   9   5..30 1-9.957 

+18  57  94.4 

-  9.36 

15  56.3 

95 

3  44    5.73 

0.151 

18  5  39.1 

93.00 

3  30.0 

95 

4    1  55.94 

9.768 

18  56  44.9 

10.79 

15  40.4 

99 

34431.15 

8.557 

18   7  6.4 

94.19 

3  14.7 

99 

4    143.17 

3.968 

18.55  58.7 

19.09 

1594.4 

Apr.  9 

3  44  58.16 

8.949 

18   844.9 

95.19 

9  59.5 

Oct.    3 

4    199.19 

3.750 

18  55   8.1 

13.97 

15  8.5 

6 

3  45  96.65 

7.999 

18  10  97.9 

96.09 

9  44.9 

7 

4    1  13.90 

4.907 

18  54  19.6 

14.45 

14  59.5 

10 

3  45  56.59 

+7.031 

+  18  1919.9 

+96.89 

999.0 

11 

4    0  55.50 

-4.637 

+18  53  19.6 

-15.54 

14:^.5 

14 

3  46  97.66 

7.939 

1814    1.6 

97.51 

9  13.8 

15 

4    0  36.14 

5.039 

18  59    8.4     16.54 

14  90.4 

18 

3  46  59.94 

8.904 

18  15  59.8 

98.07 

158.6 

19 

4    0  15.93'  5.408 

1 

1851    0.4     17.44 

14    4.3 

99 

3  47  33.95 

8.444 

18  17  46.0 

98.59 

143.4 

93 

3  59  59.99  1  5.745 

18  49  49.0  1   18.96 

13  48.9 

96 

348   7.45 

8.069 

18  19  40.8 

98.87 

198.9 

97 

3  59  99.31  1  6.051 

18  48  34.5     18.96 

1 

13  39.1 

30 

3  48  49.43 

+8.834 

+18  91  36.8 

499.19 

1  13.1 

31 

3  59   4.56  -6  390 

+18  47  17.5  -19.54 

13  16.0 

May   4 

3  49  18.08 

8.985 

1893  3.3.6 

99.96 

0  57.9 

Nov.   4 

3  58  38.81 

6.546 

18  45  58.3     90.03 

19  59.8 

8 

3  49  54.97 

9.105 

18  95  30.7 

99.98 

0  49.8 

8 

3  5819.95 

6.797 

18  44  37.4     90.38 

19  43.6 

19 

3  50  30.88 

9.193 

1897  97.: 

99.93 

0  97.7 

19 

3  57  45.05 

6.866 

18  43  15.4     90.60 

1997.5 

16 

3  51    7.77 

9.945 

18  99  94.3 

99.04 

0  19.6 

16 

3  57  17.38 

6.961 

18  41  59.8'  90.67 

1911.3 

90     3  5144.80 

+9.968 

+  1831  i9.9j496.75 

93  53.7 

90 

.3  56  49.49 

-7.019 

+J8  40  30.9!-90.69 

1155.1 

94     3  5991.87 

9.959 

18  33  14.9 

98.38 

93  38.5 

94 

3  56  91.34 

7.090 

18  39   8.0    90.45 

1 1  38.9 

98     3  59  58.8:) 

9.917 

18  35   6.8 

97.91 

93  93.4 

98 

3  5553.39 

6.981 

1837  46.8     90.15 

1 

1199,7 

June   l!   3  5:)  35.57 

9.148 

18  36  57.4  1  97.36 

9:i  8.3 

Dec.    9 

3  55  95.55 

6.896 

18  36  97.0     19.70 

11    6.5 

5 

354  11.97 

9.048 

18.18  45.6'  96.73 

99  53.9 

6 

3  54  58.91 

6.765 

18  35   9.4     J9.10 

10  50.3 

9 

3  54  47.91 

+8.916 

+  184031.1  +96.00 

99  38.0 

10 

3  54  31.49 

-6  587 

+  18  33  54.4  -18.37 

10  34.9 

13*   35593.95 

8.750 

18  49  13.5'  95.19 

99  99.9 

14 

3  54    5.57 

6.367 

18  3949.6     17.59 

10  18.0 

17     3  55  57.87 

8.S53 

18  43  59.5,  94.99 

99   7.7 

18 

3  5:H0.61 

6.106 

18  31  34.4     16  55    10    1.9 

1 

91     35631.64 

8.399 

18  45  97.7     93.31 

1 

91  59.6 

99 

3  53  16.77 

5.807 

18  30  30.4     15.44     9  45.8 

95     3  57  4.47 

8.081 

18  46  58.9,  93  98 

1 

91  37.4 

96 

3  59  54.90  j  5.479 

1^90  3 1.0     14.95     9  99.6 

99     3  57  36.95 

+7.803 

+  18  48  95.9 

+91.90 

9199.9 

30 

3  59  33.04 

-5.161 

+  18  98  36.5-19.96'    9  13.6, 

July   3!    358  6.86 

+7.497 

+18  49  48.4 

490.04 

91    7.0 

34 

3  59  13.44  -4.693 

+  18  97  47.4  -11..%      857.5J 

Greatest  horizontal  panllaz,       niovember  22,  0".31. 
Leett  horizontal  parallax,  Hay  21,  0".29. 


Gkeateat  aemidiameter, 
Least  aemidiameter. 


November  22,  1".33. 
Miiy  21,  1".25. 
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HELIOCENTRIC  CO-ORDINATES,   1888. 


MEROUKT. 

GEEENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoDgltude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badlns 

Vector. 

Logarithm  of  Dlttance 
from  Earth— 

At  Date. 

Atlntenne- 
diaie  Date. 

C             4             II 

0       1       II 

/     II 

O        1         II 

1    II 

Jan.    ] 

248  35  50.8 

9  45    3.0 

•1-  8  50.1 

-2  35  19.9 

-16  48.6 

9.6682079 

0.1461082 

0.1478254 

3 

254    5  23.0 

9  44  37.5 

10  27.6 

3  12    6.2 

17  56.6 

9.6689999 

0.1493694 

0.1507429 

5 

259  34  53.(i 

2  45    1.9 

11  41.8 

3  47    4.2 

17    0.5 

9.6687518 

0.1519481 

0.1529865 

7 

265    6    0.4 

9  46  13.7 

12  30.6 

4  20    4.1 

15  58.8 

9.6674624 

0.15.38591 

0.1545665 

9 

270  40  21.5 

9  48  15.8 

12  51.5 

4  50  54.4 

H  50.6 

9.6651289 

0.1551088 

0.1554853 

11 

276  19  38.1 

9  51     9.5 

+12  42.9 

-5  19  21.5 

-13  34  9 

9.6617455 

0.1556949 

0.1557361 

13 

282    5  35.4 

9  54  57.0 

12    3.9 

5  45    8.7 

19  10.9 

9.6573049 

0.1556067 

0.1553040 

15 

288    0    4.1 

9  50  41.4 

10  53.7 

6    7  55.9 

10  34.7 

9.6517986 

0.1548246 

0.1541643 

17 

294    5    1.7 

3    5  96.8 

9  12.6 

6  27  18,6 

6  45.5 

9.6452206 

0.1533182 

0.1522813 

19 

300  22  35.2 

3  19  16.0 

7    2.1 

6  42  47.0 

6  30.0 

9.6375678 

0.1510466 

0.1496072 

21 

306  55    1 .0 

3  90  90.0 

+  4  25.2 

-6  53  45.2 

-  4  15.0 

9.6288442 

0.1479551 

0.1460617 

23 

313  44  46.3 

3  99  38.7 

+  1  27.2 

6  59  30.6 

-  1  96.4 

9.6190667 

0.1439764 

0.1416285 

25 

320  54  30.7 

3  40  19.8 

-  1  44.5 

6  59  12.8 

+  1  40.0 

9.6082708 

0.1390255 

0.1361537 

27 

328  27    3.2 

3  59  97.5 

4  59.6 

6  51  54.0 

5  35.9 

9.5965205 

0.1329988 

0.1295442 

29 

336  25  20.7 

4    6    5.0 

8    3.0 

6  36  29.4 

9  55.1 

9.5839209 

0.1257726 

0.131i653 

31 

344  52  22.7 

4  91  11.4 

-10  37.0 

-6  1 1  50.5 

+14  40.5 

9.5706337 

0.1172022 

0.1123621 

Feb.   2 

353  51     1.3 

4  37  30.0 

12  20.3 

5  36  50.2 

90  15.5 

9.5568947 

0.1071223 

0.1014589 

4 

3  23  46.6 

4  55  14.6 

12  51.5 

4  50  32.9 

96    4.4 

9.5430342 

0.0953479 

0.0887&54 

6 

13  32  23.5 

5  13  95.0 

11  51.4 

3  52  28.9 

31  58.5 

9.5294917 

0.0816868 

0.0740896 

8 

24  17  24.4 

5  31  90.6 

9  11.5 

2  42  54.9 

37  98.7 

9.5168208 

0.0659525 

0.0572575 

10 

35  37  34.7 

5  48  99.6 

-  5    0.3 

-1  23  16.3 

+41  55.7 

9.5056710 

0.0479904 

0.0381428 

12 

47  29  16.1 

6    9  47.4 

•f  0  13.1 

+0    3  35.2 

44  33.8 

9.4967365 

0.0277138 

0.0167107 

14 

59  46  10.4 

6  13  91.0 

5  34.1 

1  33  18.4 

44  41.5 

9.4906687 

0.0051518 

9.9930668 

16 

72  19  15.2 

6  16  47.7 

9  58.6 

3    0  25.9 

41  56.4 

9.4879624 

9.9804986 

9.9675045 

18 

84  57  25.2 

6  16  91.4 

12  29.7 

4  19  14.1 

36  96.0 

9.4888537 

9.9541574 

9.9405453 

20 

97  28  41.5 

6  11  57.0 

+12  37.5 

+5  24  46.0 

+96  49.1 

9.4932637 

9.9267710 

9.9129532 

22 

10941  42.3 

6    0  17.1 

10  28.4 

6  13  45.0 

90    4.0 

9.5008179 

9.8992222 

9.8857206 

24 

121  27    9.0 

5  44  36.4 

6  37.6 

6  44  56.8 

11  11.4 

9.5109302 

9.8726000 

9.8600165 

26 

132  38  27.2 

5  96  94.6 

+  1  56.7 

6  58  58.6 

+  3    0.9 

9.5229149 

9.8481272 

9.8370852 

28 

143  12    5.4 

0    7    0.6 

-  2  45.3 

6  57  44.9 

-4    0.8 

9.5360912 

9.8270337 

9.8181010 

Mar.   1 

153    7  11.3 

4  48    1.7 

-  6  50.6 

+6  43  49.2 

-  0  41.3 

9.5498524 

9.8103945 

9.8039952 

3 

162  24  48.9 

4  99  48.1 

9  57.3 

6  19  52.5 

14    9.0 

9.5637007 

9.7989550 

9.7952953 

5 

171    7  20.3 

4  19  50.9 

11  56.1 

5  48  23.8 

17  15.9 

9.5772522 

9.7930062 

9.7920486 

7 

179  17  61.8 

3  57  49.3 

12  48.5 

5  11  30.1 

19  99.0 

9.5902252 

9.7923578 

9.7938483 

9 

186  59  46.6 

3  44  99.8 

12  41.0 

4  30  54.6 

90  56.0 

9.6024228 

9.7964205 

9.7999645 

11 

194  16  30.6 

3  39  37.7 

-11  43.5 

+3  47  58. 1 

-91  59.6 

9.6137135 

9.8043667 

9.8095132 

13 

201  1 1  20.9 

3  99  97.0 

10    7.0 

3    3  42.2 

99  10.5. 

9.6240139 

0.8152942 

9.8216053 

15 

207  47  20.9 

3  13  46.3 

8    1.5 

2  18  53.5 

99  96.4 

9.6332754 

9.8283514 

9.8354458 

17 

214    7  20.1 

3    6  95.6 

5  36.8 

1  34    6.5 

99  18.5 

9.6414726 

9.8428117 

9.8503820 

19 

220  13  53.2 

3    0  19.5 

3    1.5 

0  49  47.1 

91  59.4 

9.6485959 

9.8580974 

9.8659082 

21 

226    9  21.0 

9  55  90.0 

-  0  22.8 

+0    6  14.4 

-41  39.1 

9.6546441) 

9.8737718 

9.881652:) 

23 

231  55  53.0 

9  51  99.3 

+  2  12.7 

-0  36  16.9 

90  58.9 

9.6596252 

9.8895200 

9.8973501 

25 

237  35  28.5 

9  48  99.9 

4  40.0 

1  17  35.1 

90  19.9 

9.6635438 

9.9051226 

9.9128216 

27 

243    9  58.7 

9  46  16.6 

6  54.3 

1  57  30.7 

10  35.7 

9.6664089 

9.9204340 

9.9279495 

29 

248  41    9.0 

9  45    9.9 

8  51.8 

2  35  55.0 

18  48.0 

9.6082270 

9.9353602 

9.9426608 

31 

254  10  40.7 

9  44  37.6 

+  10  2!».0 

-3  12  39.7 

'17  56.0 

9.6690028 

9.9498463 

9.9569140 

33 

259  40  12.1 

9  45    1.6 

+11  42.8 

-3  47  35.9 

-16  59.4 

9.6687385 

9.9638619 
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MEEOURY. 

GREENWICH  MEAN  NOON 

I 

Dat«. 

HeUoeentrio 

LoDfcitade, 

MeanEqainoz 

of  Date. 

1 

Daily 
Motion. 

Uodnction 

to 

Orbit. 

HelioceDtric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Loiraritfam  of  Distance 
from  Earth— 

At  Date. 

At  Interme* 
diateDate. 

Apr.    0 

254  10  40!7 

O       /      tf 

9  44  37.6 

+I0  29r0 

o      1       a 

-3  12  39.7 

1     It 
-17  56.0 

9.6690028 

9.9498463 

9.9.569140 

2 

259  40  12.1 

345    1.8 

1 1  42.8 

3  47  35.9 

16  59.4 

9.t;C87385 

9.9638619 

9.9706889 

4 

265  1  \  20.7 

9  46  15.1 

12  31.2 

4  20  33.9 

15  57.4 

9.6674331 

9.9773945 

9.9839789 

6 

270  45  45.7 

9  48  18.0 

12  51.6 

4  51  22.1 

14  49.5 

9.0650834 

9.9904426 

9.9967862  { 

6 

276  25    7.9 

9  51   19.3 

12  42.6 

5  19  46.8 

13  33.9 

9.6616a37 

0.0030105 

0.0091163 

10 

282  II   12.1 

9  55    0.6 

+  12    3.0 

-5  45  31.4 

-19    9.0 

9.6572265 

0.0151046 

0.0209757 

12 

2b8    5  49.3 

9  59  46.9 

10  52.3 

6    8  15.5 

10  33.9 

9.6517039 

0.0267301 

0.0323685 

14 

294  10  57.7 

3    5  39.7 

9  10.8 

6  27  .34.9 

8  43.7 

9.6451095 

0.0378904 

0.0432954 

16 

300  28  43.9 

3  19  94.8 

6  59.8 

6  42  59.4 

6  37.8 

9.6374403 

0.0485821 

0.05.37491 

18 

307    1  24.5 

3  90  99.1 

4  22.7 

6  53  53. 1 

4  19.4 

9.6287006 

0.0587943 

0.0637148 

20 

313  51  27.4 

3  99  48.0 

+  1  24.3 

-6  59  33.3 

-  1  93.4 

9.6189072 

0.0685067 

0.0731655 

22 

321     1  31.6 

3  40  30.3 

-  1  47.6 

6  59    9.4 

+  1  59.3 

9.6080963 

0.0776859 

0.0820614 

24 

328  34  26.8 

3  59  39.6 

5    2.5 

6  51  43.5 

6  39  0 

9.5963322 

0.0862847 

0.0903469 

26 

336  33    9.9 

4    6  18.4 

8    5.6 

6  36  10.8 

9  50.4 

9.5837212 

0.0942377 

0.0979460 

28 

346    0  40.0 

4  91  96.8 

10  39.4 

6  1 1  22.8 

14  54.3 

9.57042.55 

0.1014591 

0.1047627 

30 

353  59  49.4 

4  37  55.8 

-12  21.5 

-5  36  12.4 

+90  908 

9.5566825 

0.1078413 

0.1 106777 

May   2 

3  33    7.4 

4  55  31.1 

12  51.3 

4  49  44.2 

96  10.0 

9.5428238 

0.1132531 

0.1155478 

4 

13  42  18.2 

5  13  49.6 

1 1  49.8 

3  51  29.2 

39    3.8 

9.5292909 

0.1175404 

0.1192086 

6 

24  27  52.4 

5  31  46.6 

9    8.1 

2  41  45.0 

37  33.9 

9.5166389 

0.1205297 

0.1214809 

8 

35  48  33.4 

5  48  37.9 

-  4  55.2 

-1  21  58.1 

41  60.1 

9.5055184 

0.1220396 

0.1221840 

10 

47  40  41.7 

6    9  59.3 

+  0  18.1 

+0    4  58.1 

+44  35.1 

9.4966238 

0.1218942 

0.1211524 

12 

59  57  54.9 

6  13  98.9 

5  38.7 

1  34  41.4 

44  40.4 

9.4906048 

0.1199443 

0.1182585 

14 

72  31    9.0 

6  18  49.8 

10    2.0 

3     1  43.8 

41  55.9 

9.4879531 

0.1160889 

0.1134333 

16 

85    9  17.7 

6  18  17.8 

12  31.0 

4  20  21.6 

36  90.0 

9.4888997 

0.1102947 

0.1066802 

18 

97  40  21. :« 

6  11  48.9 

J  2  36.6 

5  25  39.4 

98  41.3 

9.4933615 

0.1026020 

0.0980761 

20 

109  53    0.1 

6    0    3.6 

+10  25.4 

+6  14  22.0 

+10  55.5 

9.5009597 

0.0931215 

0.0877596 

22 

121  37  55.9 

6  44  19.8 

6  33.5 

6  45  17.4 

11    3.5 

9.5111059 

0.0820140 

0.0759093 

24 

132  48  40.0 

5  96    7.3 

+  1  52.2 

6  59    4.1 

+  9  53.9 

9.5231136 

0.0694705 

0.0627225 

26 

143  21  43.4 

5    6  59.1 

-  2  49.4 

6  57  37.4 

-4    6.8 

9.5363027 

0.0556898 

0.0483956 

28 

153  16  13.6 

4  47  44.9 

6  53.9 

6  43  31.2 

9  45.6 

9.5500682 

0.0408625 

0.0331114 

30 

162  33  17.5 

4  99  31.8 

-  9  59.7 

+6  19  26.5 

-14    6.4 

9.5639140 

0.0251621 

0.0170332 

,Jaii«   1 

171  15  17.7 

4  19  44.9 

11  57.5 

5  47  51.9 

.17  17.6 

9.5774579 

0.0087420 

0.0003040 

3 

179  25  21.0 

3  57  36.1 

12  48.9 

5  10  54.1 

19  31.6 

9.5904196 

9.9917345 

9.98.30475 

5 

187    6  51.1 

3  44  11.9 

12  40.5 

4  30  15.9 

91    0.0 

9.6026034 

9.9742562 

9.9653734 

7 

194  23  13.4 

3  39  97.6 

11  42.3 

3  47  17.7 

91  53.9 

9.6138788 

9.9564117 

9.9473829 

9 

201  17  44.9 

3  99  19.1 

-10    5.3 

+3    3     1.0 

—39  19.7 

9.6241631 

9.9382997 

9.9291745 

1  '       ^' 

207  53  28.7 

3  13  38.9 

7  59.3 

2  18  12.1 

99  96.4 

9.6334079 

9.9200202 

9.9108506 

!          13 

214  13  14.5 

3    6  19.7 

5  34.4 

1  33  25.4 

99  18.3 

9.6415884 

9.9016803 

9.8925249 

15 

220  19  36.5 

3    0  14.0 

2  59.1 

0  49    6.4 

91  69.1 

9.6486iM9 

9.88.34016 

9.8743293 

17 

226  14  55.3 

9  55  16.5 

-  0  20.5 

+0    5  34.5 

91  31.6 

9.6547273 

9.8053285 

9.8564224 

19 

232    1  19.9 

9  51  10.0 

+  2  15.0 

-0  36  55.5 

HBO  57.6 

9.6596910 

9.8476364 

9.8.389979 

21 

237  40  49.7 

9  48  90.0 

4  42.2 

1   18  12.6 

90  18.6 

9.6635933 

9.a305376 

9.8222891 

23 

243  15  j6.l 

9  46  15.1 

6  56.3 

1  58    6.9 

19  35.0 

9.6664423 

9.8142893 

9.8065781 

25 

248  46  24.4 

9  45    1.5 

8  53.4 

2  36  29.7 

18  47.9 

9.6682445 

9.7991981 

9.7921954 

27 

254  15  55.3 

9  44  37.6 

10  30.3 

3  13  12.8 

17  55.9 

9.6690046 

9.7856190 

9.7795192  |l 

1          29 

259  45  27.4 

9  45    9.7 

+11  44.0 

-3  48    7.4 

-16  58.6 

9.G6ii7247 

9.7739489 

9.7689616 

31 

265  16  38.6 

9  46  16.8 

+12  31.8 

-4  21     3.5 

-15  56.6 

9.6674033 

9.7646105 
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MBROUBY. 

GREENWICH  MEAN  NOON 

• 

Date. 

1 

Heliooentrio 

Lonsitade, 

MeanBqainoz 

of  Dato. 

DaUy 
Motion. 

Bednction 

to 

Orbit. 

Hellocentrio 
Latitade. 

DaUy 
Motion. 

Losarithm 

of 

Badins 

Vector, 

Logaiitlun  of  Diatanoe 
fh»n£artb— 

At  Date. 

At  Ijitenne> 
diateDate. 

O          1         1/ 

0       1// 

/     // 

O        /         // 

1    // 

July    1 

265  16  36.6 

9  46  16.8 

+12  31.8 

-4  21    3.5 

-15  56.6 

9.6674033 

9.7646105 

9.7609461 

3 

270  51     7.7 

9  48  90.6 

12  61.7 

4  51  49.5 

14  48.3 

9.6650379 

9.7580237 

9.7556837 

5 

276  30  35.4 

9  51  15.8 

12  42.2 

5  20  11.9 

13  39.6 

9.6616223 

9.7545694 

9.7541152 

7 

282  16  46.8 

9  55    4.8 

12    2.1 

6  45  53.9 

19    7.7 

9.6571492 

9.7545487 

9.7568860 

I) 

288  1 1  32.9 

9  59  51.0 

10  50.9 

6    6  35.1 

10  31.6 

9.6516105 

9.7.581416 

9.7613095 

11 

294  16  51.8 

3    5  38.4 

+  9    8.8 

-6  27  51 .0 

-  8  41.9 

9.644999^) 

9.765.3805 

9.7703339 

13 

300  34  50.4 

3  19  31.6 

6  57.5 

6  43  11.6 

6  35.8 

9.6373145 

9.7761406 

9.7827626 

15 

307    7  45.8 

3  90  36.0 

4  20.1 

6  54    0.9 

4  lO.O 

9.6285586 

9.7901557 

9.7962668 

17 

313  58    5  6 

3  99  57.0 

-1-  1  21.4 

6  59  35.8 

-  1  90.8 

9.6187496 

9.8070468 

9.8164315 

19 

321     8  29.0 

3  40  40.6 

-  1  50.6 

6  59    5.9 

+  1  55.5 

9.6079235 

9.8263626 

9.8367787 

21 

328  4 1  46. 1 

3  59  51.9 

-  5    5.3 

-6  51  33.1 

+  5  49.8 

9.5.961457 

9.8476179 

9.6668190 

23 

336  40  53.7 

4    6  31.4 

8    8.2 

6  35  52.4 

10    3.7 

9.5835228 

9.8703225 

9.8820694 

25 

345    8  51.2 

4  91  40.4 

10  41.0 

6  10  55.3 

14  59.0 

9.570218:) 

9.8940031 

9.9060685 

1          ^^ 

354    0  .30.4 

4  36  11.9 

12  22.5 

5  35  35.0 

90  96.0 

9.5564708 

9.91821 19 

9.9303620 

29 

3  42  20.0 

4  55  47.9 

12  51.1 

4  46  56.1 

96  15.4 

9.5426133 

9.9425281 

9.9546011 

31 

13  52    3.6 

5  13  59.1 

-11  48.0 

-3  50  30.4 

+39    9  9 

9.5290892 

9.9665531 

9.9783371 

A.ng.  2 

24  38  10.5 

5  39    1.6 

9    5.0 

2  40  36.2 

37  38.0 

9.5164553 

9.9899073 

0.0012190 

4 

35  59  21.8 

5  48  51.6 

-  4  50.9 

-1  20  41.3 

49    9.4 

9.5053633 

0.0122288 

0.0228956 

6 

47  51  55.6 

6    3  10.3 

+  0  23.2 

+0    6  19.7 

44  36.4 

9.4965079 

0.0331805 

0.0430473 

8 

60    9  27.0 

6  13  35.6 

5  43.3 

1  36    3.1 

44  39.0 

9.4905371 

0.0524631 

0.0614000 

10 

72  42  51.6 

6  18  59.9 

+10    5.2 

+3    3    0.2 

+41  48.8 

9.4879394 

0.0698348 

0.0777495 

12 

85  20  58.7 

6  18  14.3 

12  32.2 

4  21  27.9 

36  13.8 

9.4889414 

0.0851.322 

0.0919763 

14 

97  51  50.3 

6  11  30.7 

12  35.4 

5  26  31.6 

98  33.6 

9.4934546 

0.0982821 

0.1040542 

16 

no    4    7.4 

5  59  51.9 

10  22.6 

6  14  58.3 

19  47.4 

9.5010966 

0.1093029 

0.1140425 

18 

121  48  34.6 

5  44    4.9 

6  29.6 

6  45  37.5 

10  55.6 

9.5112764 

0.1182905 

0.1220668 

20 

132  58  45.9 

5  95  50.1 

+  1  47.8 

+6  59    9.2 

+  9  46.9 

9.5233070 

O.I25:)936 

O.I2d2SM3 

22 

143  31   14.3 

5    6  34.6 

-  2  53.5 

6  57  29.8 

-  4  19.5 

9.5365090 

0.1307921 

0.1329104 

24 

153  25  10.0 

4  47  97.3 

6  57.2 

6  43  13.3 

9  50.5 

9.5502791 

0.1346721 

0.1360992 

26 

162  41  41.1 

4  99  16.0 

10    2.0 

6  19    0.6 

14    9.8 

9.5641230 

0.1372125 

0.1380316 

28 

171  23  11.0 

4  19  99.8 

II  58  9 

5  47  20.2 

17  90.1 

9.5776599 

0.1385744 

0.1366577 

j          30 

179  32  46.9 

3  57  93.9 

-12  49.2 

+5  10  16.3 

-19  33.3 

9.5906110 

0.1388969 

0.1367055 

Sept.  1 

187  13  52.9 

3  44    0.0 

12  .39  9 

4  29  37.3 

91     1.0 

9.6027820 

0.1382966 

0.1376810 

3 

194  29  54.3 

3  39  17.8 

11  41.2 

3  46  37.5 

91  53.8 

9.6140428 

0.1368685 

0.1358660 

5 

201  24    7.5 

3  99  10.7 

10    3.5 

3    2  19.9 

99  90.0 

9.6243115 

0.1346873 

0.1333330 

7 

207  59  35.9 

3  13  31.8 

7  57.3 

2  17  30.7 

99  96.4 

9.6335404 

0.1318110 

0.1301257 

9 

214  19    8.5 

3    6  13.6 

-  5  32.2 

+  1  .32  44.2 

-99  18.0 

9.6417048 

0.1282814 

0.1262814 

11 

220  25  19.4 

3    0    8.9 

2  56.6 

0  48  25.9 

91  58.7 

9.6487951 

0.1241281 

0.1218235 

13 

226  20  29.0 

9  55  11.5 

-  0  17.9 

+0    4  54.8 

91  31.1 

9.6548115 

0.1193685 

0.1167634 

15 

232    6  46.6 

9  51   15.9 

+  2  17.5 

-0  37  34.3 

90  57.1 

9.6597599 

0.1140089 

0.1111043 

'           17 

1 

237  46  11.0 

9  48  17.8 

4  44.4 

1   18  50.2 

90  17.9 

9.6636457 

0.1080482 

0.1048392 

'          19 

243  20  33.7 

9  46  13.6 

•f  6  58.2 

-1  58  43.1 

-19  34.9 

9.6664791 

0.1014752 

0.0979537 

21 

248  51  39.5 

9  4.'>    0.6 

8  55.0 

2  37    4.4 

18  46.4 

9.6682657 

0.0942713 

0.0904250 

23 

254  21     9.4 

9  44  37.4 

10  31.6 

3  13  45.9 

17  54.3 

9.6690103 

0.0864104 

0.0d229:» 

1          25 

259  50  42.0 

9  45    3.3 

11  44.9 

3  48  38.7 

16  57.6 

9.6667147 

0.0776665 

0.0733111 

1          27 

265  21  55.4 

9  46  18.9 

12  32.3 

4  21  32.9 

15  55.4 

9.6673778 

0.0665754 

0.06:)6451 

29 

270  56  28.0 

9  48  99.8 

+  12  51.8 

-4  52  16.8 

-14  47.9 

9.6649966 

0.0565143 

0.0531759 

31 

276  36    0.7 

9  51  18.7 

+12  41.8 

-5  20  36.8 

-13  31.4 

9.6616652 

0.0476229 

! . 
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MBEOUBY. 


OBEENWIOH  MEAN  NOON. 


Date. 

Heliocentrio 

Ijoneitude, 

Mean  Bqainox 

of  Date. 

Daily 
Motion. 

Seduction 

to 

Orbit 

Heliooentrlo 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radin8 

Vector. 

Logarithm  of  Distance 
from  Karth — 

At  Date. 

At  Interme- 
diiteDate. 

O        /        ff 

o    1    u 

/         M 

O        i         It 

t      n 

Oct.     1 

276  36    0.7 

8  61  18.7 

+12  41.8 

-5  20  36.8 

-13  31.4 

9  6615652 

0.0476229 

0.0418485 

3 

282  22  18.7 

9  55    8.0 

12    1.3 

5  46  16.1 

19    6.3 

0.6570761 

0.0358447 

0.0296045 

5 

288  17  13.2 

S  69  55.8 

10  49.7 

6    8  54.4 

10  30.0 

9.6515212 

0.0231209 

0.0163867 

294  22  42.5 

3    6  44.1 

9    7.0 

6  28    6.9 

8  40.1 

9.6448942 

0.0093954 

0.0021415 

9 

300  40  53.4 

8  18  38.2 

6  55.3 

6  43  23.7 

6  33.7 

9.6371923 

9.9946200 

9.9868278 

11 

307  14    2.8 

3  90  43.6 

+  4  17.5 

-6  54    8.5 

-  4    7.5 

9.6284200 

9.9787639 

9.9704293 

13 

314    4  39.3 

3  80    8.0 

+  1  18.5 

6  59  38.2 

-  1  18.0 

9.6185946 

9.9618294 

9.9529735 

15 

321  15  21.9 

8  40  50.8 

-  1  53.6 

6  59    2.4 

+  1  58.5 

9.6077531 

9.9438774 

9.9345626 

17 

328  49    0.6 

3  63    9.7 

5    8.2 

6  51  22.6 

5  46.5 

9.5959610 

9.9250614 

9.9154136 

19 

336  48  32.7 

4    6  44.5 

8  10.8 

6  35  34.0 

10    7.9 

9.5833256 

9.9056772 

9.8959227 

91 

345  16  57.7 

4  91  54.8 

-10  43.0 

-6  10  28.0 

+15    3.8 

9.57001 16 

9.8862398 

9.8767388 

23 

354  17    6.6 

4  38  90.8 

12  2a.5 

5  34  57.7 

90  3iJI 

9.5562587 

9.8675535 

9.8588408 

25 

3  51  28.3 

4  56    3.7 

12  50.5 

4  48    8.3 

96  90.8 

9.5424018 

9.8507819 

9.8435707 

87 

14    1  45.3 

5  14  16.9 

1 1  46.3 

3  49  31.8 

39  14.4 

9.5288859 

0.8374403 

9.8325910 

29 

24  48  25.4 

5  39  17.8 

9    1.8 

2  39  27.6 

87  49.7 

9.5162695 

0.8292374 

9.8275615 

31 

36  10    7.8 

5  49    0.3 

-  4  46.3 

-1  19  24.6 

+49    5.8 

9.5052057 

9.8277037 

9.8297438 

No7.  2 

48    3    9.1 

6    3  99.6 

+  0  28.1 

+0    7  41.1 

44  37.6 

0.4963891 

0.8336933 

0.8394880 

4 

60  21     1.1 

6  IS  43.3 

5  47.9 

1  37  24.6 

44  37.9 

9.4904660 

9.8469963 

9.8560277 

6 

72  54  36.0 

6  18  54.8 

10    8.4 

3    4  16.8 

41  44.9 

9.4879217 

9.8663503 

9.6777093 

8 

85  32  43.3 

6  18  11.6 

12  33.3 

4  22  34.3 

36    7.6 

9.4889786 

9.8898459 

9.9025113 

10 

96    3  24.1 

6  U  31.8 

+12  34.5 

+5  27  24.1 

+98  96.0 

9.4935430 

9.9154788 

9.9285489 

12 

no  15  21.2 

5  59  38.7 

10  1U.6 

6  15  34.7 

19  39.0 

9.5012287 

9.9415547 

9.9543605 

14 

121  59  20.9 

5  43  48.0 

6  25.4 

6  45  57.5 

10  47.7 

9.5114422 

9.9668605 

9.9789754 

16 

133    8  59.8 

6  95  33.9 

+  1  43.3 

6  59  14.3 

+  9  39.9 

9.5234962 

9.9906490 

0.0018441 

18 

143  40  53.8 

5    6  17.3 

-  2  57.5 

6  57  21.9 

-  4  18.4 

9.5367118 

0.0125385 

0.0227227 

20 

153  34  15.3 

4  47  10.3 

-  7    0.6 

+6  42  54.9 

-9  55.0 

9.5504871 

0.0323963 

0.0415660 

22 

162  50  13.2 

4  99    0.0 

10    4.2 

6  18  34.2 

14  13.3 

9.5643294 

0.0502427 

0.0584420 

24 

171  31  12.9 

4  19  15.4 

12    0.1 

5  46  47.8 

17  99.6 

9.5778598 

0.0661816 

0.0734805 

26 

179  40  21.4 

3  57  10.3 

12  49.5 

5    9  41.6 

19  35.0 

9.5908012 

0.0803577 

0.0868323 

28 

187  21    3.0 

3  43  48.5 

12  39.4 

4  28  57.9 

91    9.1 

9.6029597 

0.0929236 

0.0986506 

30 

194  36  42.8 

3  39    7.8 

-11  39.8 

+3  45  56.4 

-91  64.4 

9.6142065 

0.1040308 

0.1090811 

Deo.   2 

201  30  37.4 

3  99    9.1 

10    1.7 

3    1  38.0 

99  90.9 

9.6244604 

0.1138174 

0.1182547 

4 

208    5  49.7 

3  13  94.4 

7  55.0 

2  16  48.6 

99  96.4 

9.6336737 

0.1224074 

0.1262883 

6 

214  25    8.6 

3    6    7.4 

5  29.7 

1  32    2.3 

99  17.8 

9.6418222 

0.1299096 

0.1332826 

8 

220  31    8.1 

3    0    3.8 

2  54.2 

0  47  44.6 

91  58.6 

9.6488964 

0.1364176 

0.1393240 

10 

226  26    8.6 

9  55    7.4 

-  0  15.5 

+0    4  14.4 

H91  30.6 

9.6548968 

0.1420102 

0.1444843 

12 

232  12  18.8 

9  51  19.7 

+  2  19.8 

-0  38  13.7 

90  56.5 

9.6598286 

0.1467538 

0.1488247 

14 

237  51  37.6 

9  48  15.3 

4  46.5 

1  19  28.3 

90  17.3 

9.6636992 

0.1507027 

0.1523930 

16 

243  25  56.0 

9  46  11.9 

7    0.2 

1  59  19.8 

19  33.6 

9.6665107 

0.1539002 

0.1552281 

18 

248  56  59.5 

9  44  59.9 

8  56.7 

2  37  39.7 

18  45.6 

9.6682875 

0.1563798 

0.1573579 

20 

254  26  28.7 

9  44  37.6 

+10  32.9 

-3  14  19.5 

-17  53.5 

9.6690163 

0.1581650 

0.1588021 

22 

259  56    2.1 

9  45    4.1 

11  45.7 

3  49  10.5 

16  56.7 

9.6687048 

0.1592706 

0.1595710 

24 

265  27  17.7 

9  46  19.7 

12  32.8 

4  22    2.7 

15  54.6 

9.6673519 

0.1597029 

0.1596664 

26 

271     1  54.0 

9  48  95.1 

12  51.8 

4  52  44.5 

14  46.1 

9.6649546 

0.1594597 

0.1590816 

28 

276  41  32.2 

9  51  91.9 

12  41.4 

5  21    2.0 

13  30.1 

9.6615068 

0.1585295 

0.1578009 

30 

282  27  57.4 

9  55  19.6 

+12    0.4 

-5  46  38.7 

-19    4.9 

9.6570013 

0.1568923 

0.1557996 

32 

288  23    0.7 

3    0    0.6 

+10  48.2 

-6    9  14.1 

-10  98.4 

9.6514296 

0.1545181 

254 
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VENUS, 

t 

1 

1 

GREENWICH  MEAN  NOON, 

1 

1 

Date. 

Heliocentric 

LoDffitade, 

Mean  Eqainoz 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliooeutric 
Latitude. 

Daily 
Motion. 

Logaritltm 

of 

Radias 

Vector. 

Logarithm  of  Distance 
from  Sarth— 

At  Date. 

Atlnterme* ' 
diftt^Date.  ' 

9.9495340 

Jan. -3 

155  58  30.8 

Q      1      n 

1  37  98.6 

+  1    0.0 

O        1         II 

+3  20  42.4 

+0  58.9 

9.8566679 

9.9423242 

1 

162  28  18.2 

1  37M.8 

+0  20.2 

3  23  17.5 

+0  19.3 

9.8568298 

9.9565972 

9.9635165 

5 

168  57  47.5 

1  37  19.6 

-0  20.7 

3  23  16.4 

H)  19.8 

9.8570234 

9.9702950 

9.9769352  ' 

9 

175  26  53.4 

1  37  I3.I 

1    0.5 

3  20  39.5 

0  58.6 

9.8572460 

9.9834398 

9.9898118 

13 

181  55  30.9 

I  37    5.4 

1  37.2 

3  15  29.4 

1  36.4 

9.8574946 

9.9960548 

0.0021724  ' 

17 

188  23  35.4 

1  36  56.7 

-2    8.9 

+3    7  50.5 

-9  19.8 

9.8577663 

0.0081686 

0.0140474 

21 

194  51     3.2 

1  36  47.1 

2  34.0 

2  57  49.3 

9  47.4 

9.8580572 

0.0198123 

0.0254669 

25 

201  17  51.3 

1  36  36.9 

2  51.3 

2  45  34.1 

3  10.8 

9.8583639 

0.0310145 

0.0364577 

29 

207  43  57.4 

1  36  96.9 

3    0.0 

2  31   14.9 

3  40.4 

9.8586823 

0.0417983 

0.0470:J80 

Feb.   3 

214    9  20.0 

i  36  15.9 

2  59.6 

2  15    3.0 

4  16.0 

9.8590085 

0.0521788 

0.0572220 

6 

220  33  58.8 

1  36    4.9 

-2  60.3 

+1  57  11.2 

-4  39.3 

9.a593382 

0.0621687 

0.0670209 

10 

226  57  54.1 

1  35  53.5 

2  32.5 

1  37  53.5 

4  59.0 

9.8596675 

0.0717804 

0.0764489 

14 

233  21    7.1 

1  35  43.9 

2    7.2 

1   17  24.5 

5  14.9 

9.8599921 

0.0810288 

0.0855230 

18 

239  43  40.0 

1  35  33.6 

1  35.7 

0  55  59.8 

5  96.9 

9.8603081 

0.0899339 

0.0942636 

22 

246    5  35.4 

1  35  94.5 

0  69.5 

0  33  55.5 

5  34.7 

9.8606117 

0.0985145 

0.1026885 

26 

252  26  56.6 

1  35  16.3 

-0  20.4 

+0  1 1  28.0 

-5  38.4 

9.8608990 

0.1067871 

0.1108116 

Mar.   1 

258  47  47.5 

1  35    9.3 

+0  19.7 

-0  II    6.3 

5  38.0 

9.8611667 

0.1147622 

0.1186402 

6 

265    8  12.5 

1  35    3.4 

0  58.8 

0  33  30.8 

5  33.5 

9.8614114 

0.1224459 

0.1261798 

9 

271  28  16.0 

1  34  58.6 

1  34.9 

0  55  29.3 

6  95.0 

9.8616302 

0.1298428 

0.1334351 

13 

277  48    2.7 

1  34  54.9 

2    6.3 

1  16  46.0 

5  19.7 

9.8618206 

0.1369585 

0.1404137 

17 

284    7  37.1 

1  34  59.4 

+2  31.6 

-1  37    5.6 

-4  56.5 

9.8619802 

0.1438024 

0.1471262  1 

21 

290  27  '  3.8 

1  34  51.1 

2  49.6 

1  56  13.5 

4  36  8 

9.8621070 

0.1503866 

0.1535847 

25 

296  46  27.1 

1  34  50.8 

2  59.3 

2  13  56.1 

4  13.9 

9.8621998 

0.I5672I4 

0.1597977  , 

29 

303    5  51.3 

1  34  51.4 

3    0.3 

2  30    0.7 

3  47.9 

9.8622574 

0.1628138 

0.1657701 

Apr.    2 

309  25  20.2 

1  34  53.0 

2  52.5 

2  44  15.6 

3  19.9 

9.8622789 

0.1686663 

0.1715023 

6 

315  44  57.0 

1  34  55.5 

+2  36.4 

-2  56  30.8 

-4  48.0 

9.8622642 

0.1742776 

0.1769925 

10 

322    4  44.8 

I  34  56.6 

2  12.7 

3    6  37.2 

9  14.8 

9.8622135 

0.1796470 

0.1829415 

14 

328  24  46.3 

1  35    9.3 

1  42.5 

3  14  27.4 

1  40.0 

9.8621273 

0.1847767 

0.1872534 

18 

334  45    3.7 

1  35    6.5 

i    7.3 

3  19  55.6 

1    3.9 

9.8620067 

0.1896720 

0.1920336 

22 

34 1     5  38.7 

I  35  11.1 

+0  28.8 

3  22  57.6 

-0  96.9 

9.8618533 

0.1943386 

0.1965877 

26 

347  26  32.9 

1  35  16.0 

-0  li.l 

-3  23  30.7 

+0  10.4 

9.8616687 

0.1987810 

0.2009186 

30 

353  47  47.6 

1  35  91.3 

0  50.5 

3  21  34.3 

0  47.8 

9.8614550 

0.2029999 

0.2050246 

May    4 

0    9  2:).8 

1  35  90.8 

1  27.5 

3  17    9.3 

1  94.6 

9.8612148 

0.2069922 

0.2089019 

8 

6  31  22.4 

1  35  39.5 

2    0.3 

3  10  18.5 

9    0.6 

9.8609512 

0.2107532 

0.2125460 

12 

12  53  43.9 

1  35  38.3 

2  27. 1 

3    1    6.4 

9  35.9 

9.8606672 

0.2142806 

0.2159567 

16 

19  16  29.1 

1  35  44.3 

-2  46.7 

-2  49  39.2 

+3    8.0 

9.8603662 

0.2175746 

0.2191350 

20 

25  39  38.6 

1  35  50.6 

2  58.1 

2  36    5.1 

3  36.6 

9.B60052I 

0.2206386 

0.2220853 

24 

32    3  13.2 

1  35  56.8 

3    0.8 

2  20  33.4 

4    6.7 

9.8597286 

0.2234757 

0.2246097 

28 

38  27  13.4 

1  36    3.3 

2  54.4 

2    3  15.5 

4  31.8 

9.8593998 

0.2260871 

0.2273076  i 

1 

June   1 

44  51  39.9 

1  36  10.0 

2  39.3 

1  44  23.7 

4  53.6 

9.8590697 

0.2284703 

0.2295748  ' 

5 

51  16  33.4 

1  36  16.8 

-2  16.2 

-1  24  11.8 

+5  11.8 

9.8587424 

0.2306202 

0.2316059 

9 

57  41  54.6 

I  36  93.8 

1  46.3 

1    2  54.7 

5  96.1 

9.8584223 

0.2325318 

0.2333978 

13 

64    7  44.1 

1  36  30.9 

1  11.0 

0  40  48.4 

5  36.4 

9.8581132 

0.2342040 

0.2349504 

17 

70  34    2.2 

1  36  38.1 

-0  32.1 

-0  18    9.4 

5  49.4 

9.a578l90 

0.2356378 

0.2362667 

21 

77    0  49.2 

1  36  45.3 

+0    8.4 

+0    4  45.2 

5  44.1 

9.8575437 

0.2368372 

0.2373499 

25 

8:)  28    4.8 

1  36  59.4 

+0  48.6 

+0  27  37.9 

+5  41.4 

9.8572908 

0.2378053 

0.2382026 

29 

89  55  48.6 

1  36  59.4 

1  26.4 

0  50  11.0 

5  34.4 

9.8570635 

0.2385418 

0.2388222 

33 

96  23  59.8 

1  37    6.1 

+  1  59.8 

+1  12    7.2 

+5  93.0 

9.8568647 

0.2390436 
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1 

1 

VENUS. 

1 

GBEEKWICH  MEAN  NOON 

• 

1 

Date. 

Heliocentric 

LoDgitude, 

Mean  Equinox 

of  Date. 

O         1          It 

DaUy 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitnde. 

i      Daily 

Motion. 

Logarithm 

of 

Had  ill 8 

Vector. 

Logarithm  of  Diatance 
from  Earth— 

At  Date. 

At  Interme-  . 
diate  Date. 

O       1      ,1 

/      // 

O         /          // 

/     ii 

1 

Jdlj   3 

96  23  59.8 

1  37    6.1 

+1  59.8 

+1  12    7.2 

+5  93.0 

9.a')(>8«47 

0.2390436 

1  0.2392051 

7 

102  52  36.0 

1  37  19.3 

2  27.2 

1  33    9.1 

5    7.4 

l».85(i697 1 

0.239:U)66 

1  0.2393479 

11 

109  21  37.1 

1  37  17.9 

2  47.1 

I  53    0.6 

4  47.8 

9.8r>()r)G29 

0.2393288 

0.2392496 

15 

115  50  58.8 

1  37  99.8 

2  58.4 

2  1 1  26.0 

4  94.4 

9.8r)*)4()38 

0.2391109 

0.2389135 

19 

1 

122  20  38.2 

1  37  96.8 

3    0.6 

2  28  10.7 

3  57.5 

9.85(34013 

0.238(ir)77 

0.2383445 

23 

124  50  31.6 

1  37  99.7 

+2  53.6 

+2  43     1.7 

+3  97.6 

9.8r>637(»l 

0.2379743 

0.2375472 

87 

135  20  34.6 

1  37  31.5 

2  37.7 

2  55  47.0 

9  54.8 

9.8563885 

0.2370633 

0.236.5228 

1 

31 

141  50  42.3 

1  87  39.1 

2  13.7 

3    6  16.8 

9  19.8 

9.8564383 

0.2359253 

0.2352703  | 

Aug.  4 

148  20  49.5 

1  37  31.3 

1  42.8 

3  14  23.0 

1  43.0 

U.«565251 

0.2345.578 

0.2337873 

8 

154  50  50.7 

1  37  99.1 

1    6.8 

3  19  .59.4 

1     5.0 

9.H566475 

0.2329589 

0.2320724   ' 

12 

161  20  40.3 

1  37  95.5 

+0  27.3 

+3  23     1.7 

+0  96.1 

9.8568037 

0.2311286 

0.2301281 

16 

167  50  12.7 

1  87  90.5 

-0  13.6 

3  23  27.9 

-0  13.0 

9.8569920 

0.2290713 

0.2279593 

20 

174  19  22.6 

1  87  14.9 

0  63.7 

3  21  18. 1 

0  51.6 

9.8572097 

0.2267928 

0.2255723  . 

24 

180  48    4.9 

1  37    6.7 

1  31.1 

3  16  34.4 

1  99.8 

9.857464 1 

0.2242986 

0.2229715 

28 

187  16  15.1 

1  96  58.9 

2    3.8 

3    9  21.1 

9    6.6 

9.8577218 

0.2215911 

0.2201570 

1 

Sept.  1 

193  43  49.2 

1  86  48.7 

-2  30.2 

+2  69  44.3 

-9  41.5 

9.8580096 

0.2186693 

0.2171273 

5 

200  10  44.0 

1  36  88.5 

2  48.9 

2  47  51.8 

3  14.3 

9.8583137 

0.2155308 

0.2138794 

9 

206  36  57.0 

1  86  97.0 

2  59.1 

2  33  53.5 

3  44.4 

9.8586301 

0.2121735 

0.2104135 

13 

213    2  27.0 

1  86  17.0 

3    0.4 

2  18    0.5 

4  11.6 

9.8589549 

0.2085998 

0.2067328 

17 

219  27  13.1 

1  86    6.1 

2  52.6 

2    0  25.2 

4  85.5 

9.8592840 

0.2048132 

0.2028417 

21 

225  51  15.5 

1  85  55.9 

-2  36.2 

+1  41  21.4 

-4  65.8 

9.8596134 

0.2008192 

0.1987455 

25 

232  14  35.5 

1  as  44.9 

2  12.1 

1  21    3.8 

5  19.4 

9.8599388 

0.1966205 

0.1944445 

29 

238  37  15.0 

1  35  85.0 

1  41.6 

0  59  47.7 

5  95.0 

9.8602563 

0.1922168 

0.1899365  j 

Oct.    3 

244  59  16  5 

1  35  95.0 

1    6.1 

0  37  49.2 

5  33.6 

9.8605619 

0.1876029 

0.1852155 

7 

251  20  43.3 

1  85  17.6 

-0  27.3 

+0  15  24.6 

5  88.0 

9.8608519 

0.1827738 

0.1802774  i 

11 

257  41  39.2 

1  35  10.4 

+0  12.7 

-0    7    9.7 

-6  88.4 

9.8611228 

0.1777263 

0.1751205  ! 

15 

264    2    8.3 

1  35    4.8 

0  52.1 

0  29  37.1 

5  34.6 

9.8613714 

0.1724603 

0.1697459  1 

19 

270  22  15.2 

1  34  59.3 

1  28.9 

0  51  41.3 

*    5  96.8 

9.8615945 

0.1669776 

0.1641557  , 

23 

276  42    4.4 

1  34  55.5 

2    1.3 

1  13    6.4 

5  15.1 

9.8617897 

0.1612798 

0.1583495 

27 

28:5     1  40.7 

1  34  59.8 

2  27.7 

1  33  37. 1 

4  59.6 

9.8619545 

0.1553641 

0.1523224 

j 

31 

289  21     8.5 

1  34  51.9 

+2  47.0 

-1  52  58.6 

-4  40.6 

9.8620870 

0.1492232 

0.1460652  1 

Nov.  4 

295  40  32.2 

1  34  50.8 

2  58.2 

2  10  57.0 

4  18.9 

9.8621856 

0.1428472 

0.1395680  ' 

8 

301  09  56.0 

1  34  51.3 

3    0.8 

2  27  19.6 

3  59.7 

9.8622492 

0.1362265 

0.1328220 

1 

12 

308  19  23.8 

1  34  59.7 

2  54.5 

2  41  54.5 

3  94.4 

9.8622768 

0.1293540 

0.1258220 

1G 

314  38  59.1 

1  34  55.0 

2  39.8 

2  54  31.3 

9  53.6 

9.8622684 

0.1222259 

0.1185654 

1 

20 

320  58  44.9 

1  34  58.0 

+2  17.3 

-3    5    0.8 

-9  90.8 

9.8622239 

0.1148398 

0.1110480  ' 

1 

24 

3-<^  18  43.9 

1  35    1.6 

1  48.2 

3  13  15.3 

1  46.9 

9.8621439 

0.1071892 

0.1032619 

1         28 

333  38  58.4 

1  35    5.7 

1  13.7 

3  19    8.7 

1  10.3 

9.8620291 

0.099264 1 

0.0051936 

Dee.   2 

339  50  30.3 

1  35  10.3 

+0  35.7 

3  22  36.5 

-0  33.5 

9.8618811 

0.0910483 

0.0868259 

i      6 

346  20  21.2 

1  35  15.9 

-0    4.1 

3  23  35.8 

+0    3.8 

9.8617016 

0.0825246 

0.0781419  ' 

1 

10 

352  4 1  32.4 

1  35  90.4 

-0  43.8 

-3  22    5.5 

+0  41.9 

9.8614927 

0.0736764 

0.0691268 

14 

359    3    4.8 

1  35  95.8 

1  21.3 

3  18    6  3 

1  18.9 

9.8612569 

0.0644913 

0.0597694 

18 

5  24  59.5 

1  35  31.4 

1  54.9 

3  11  40.7 

1  54.4 

9.8609968 

0.0549594 

0.0500599 

522 

M  47  17.1 

1  35  37.3 

2  22.9 

3    2  52.8 

9  99.3 

9.8607160 

0.0450692 

0.0399849 

26 

18    9  58.3 

1  35  43.3 

2  43.9 

2  51  48.8 

3    9.4 

9.8604176 

0.0348046 

0.0295249 

*          30 

24  33    3.7 

1  35  49.5 

-2  56.8 

-2  38  36.2 

+3  33.5 

9.d(i01052 

0.0241424 

0.0I8({535 

34 

30  56  31.0 

1  35  55.7 

-3    0.9 

-2  23  24.3 

+4    9.0 

9.8597828 

0.01.30548 

1 

1 
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MARS. 

GREENWICH  MEAN  NOON. 

Dat«. 

Heliocentric 

Longitade, 

MeaD£qainox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Dlttanee 
from  Earth— 

At  Date. 

At  Intanne- 
diate  Date. 

0         /         // 

/      u 

II 

O         /          tl 

II 

Jan.    1 

156  44  17.1 

96  1S.56 

-31.8 

-1-1  45  33.8 

-15.73 

0.8815819 

0.1414888 

0.1350797 

5 

158  89    8.4 

96  13.14 

34.3 

1  44  87.9 

17.90 

0.8814966 

0.1886896 

0.1880714 

9 

160  14    8.6 

.  96  14.01 

36.8 

1  43  16.8 

18.65 

0.8813701 

0.1154048 

0.1086887 

13 

161  59     1.0 

96  15.91 

39.1 

1  41  58.7 

90.10 

0.8818080 

0.1017450 

0.0947547 

17 

163  44    4.8 

96  16.79 

41.3 

1  40  35.4 

91.55 

0.8809987 

0.0876581 

0.0804574 

2\ 

165  89  15.8 

96  18.50 

-43.4 

+  1  39    6.3 

-99.96 

0.8807481 

0.0731537 

0.0657474 

85 

167  14  33.8 

96  90.59 

45.3 

1  37  31.6 

94.39 

0.8804505 

0.0588398 

0.0506380 

89 

169    0    0.3 

96  99.97 

47.0 

1  35  51.8 

95.78 

0.8801178 

0.0489847 

0.0351198 

Feb.   8 

170  45  37.4 

96  95.64 

48.4 

1  34    5.3 

97.16 

0.8197448 

0  0878175 

0.0198817 

6 

178  31  85.8 

96  98.61 

49.8 

1  38  13.8 

98.55 

0.8193300 

0.0111363 

0.0089665 

10 

174  17  86.7 

96  31.91 

-50.9 

+1  30  16.9 

-99.91 

0.8188753 

9.9947178 

0.9863975 

14 

176    3  41.5 

96  35.51 

58.0 

1  88  14.5 

31.97 

0.8183804 

9.9780135 

9.9695750 

18 

177  50  11.8 

96  39.35 

58.9 

1  86    6.7 

39.60 

0.8178457 

9.961091^ 

9.9585738 

88 

179  .36  56.7 

96  43.51 

53.4 

1  83  53.7 

33.99 

0.8178710 

9.9440897 

9.93^4734 

8& 

181  83  59.7 

96  48.09 

53.7 

1  81  35.4 

35.91 

0.8166578 

9.9869160 

9.9183715 

Mar.    1 

183  11  81.3 

96  59.81 

-53.9 

+1  19  18.0 

-36.50 

0.8160041 

9.9098558 

9.9013865 

5 

184  59    8.6 

96  57.91 

53.9 

1  16  43.4 

37.77 

0.8153185 

9.8989839 

9.8646697 

9 

186  47    5.0 

97    3.34 

.n3.6 

1   14    9.8 

39.00 

0.8145883 

9.8764701 

9.8684111 

13 

188  35  89.7 

97    9.09 

53.1 

1  11  31.4 

40.93 

0.8138148 

9.8605833 

9.8588355 

17 

190  84  17.6 

97  15.09 

58.4 

1    8  48.0 

41.45 

0.8130086 

9.8453785 

9.8381848 

81 

198  13  30.3 

97  91.36 

-51.5 

+  1     5  59.8 

-49.63 

0.8181660 

9.8318850 

9.8847118 

85 

194    3    8.9 

97  97.96 

.50.4 

1    3    7.0 

43.79 

0.8118869 

9.8184945 

9.8186659 

89 

195  53  14.4 

97  34.86 

49.1 

1    0    9.5 

44.93 

0.8103715 

9.8078566 

9.8088977 

Apr.   8 

197  43  48.8 

97  49.07 

47.6 

0  57    7.6 

46.09 

0.8094810 

9.7978183 

9.7938471 

6 

199  34  51.4 

97  49.56 

45.9 

0  54     1.3 

47.11 

0.8084357 

9.7904096 

9.7875869 

10 

801  86  85.1 

97  57.35 

-43.9 

+0  50  50.7 

-48.16 

0.8074168 

9.7858174 

9.7834986 

14 

803  18  30.8 

96    5.45 

41.8 

0  47  36.0 

49.17 

0.8063638 

9.7883591 

9.7818157 

18 

805  1 1     9.4 

98  13.90 

39.4 

0  44  17.3 

50.16 

0.8058774 

9.7818560 

9.7824700 

88 

807    4  88.8 

98  99.69 

37.0 

0  40  54.7 

51.13 

0.8041599 

9.7836408 

9.7853488 

86 

808  58  10.5 

98  31.61 

34.8 

0  37  88.3 

59.04 

0.8030111 

9.7875708 

9.7908815 

30 

810  58  35.5 

98  40.90 

-31.4 

+0  33  58.4 

-59.91 

0.8018384 

9.7934570 

9.7970669 

May    4 

818  47  38.1 

98  50.44 

88.4 

0  30  85.0 

53.76 

0.2006848 

9.8010883 

9.8034785 

8 

814  43  19.4 

99    0.30 

85.8 

0  86  48.3 

54.55 

0.1993875 

9.8108060 

9.8158500 

18 

816  39  40.9 

99  10.46 

81.9 

0  83    8.6 

55.99 

0.1981838 

9.8805780 

9.8861385 

16 

818  36  43.5 

99  90.86 

18.5 

0  19  86.0 

56.00 

0.1968338 

9.8319179 

9.8378808 

80 

880  34  88.8 

99  31.56 

-15.0 

+0  15  40.6 

-56.65 

0.1955198 

9.8439978 

9.8508487 

84 

888  38  56.3 

99  49.50 

11.5 

0  1 1  58.8 

57.95 

0.1941807 

9.8505918 

9.8630848 

88 

884  38    8.5 

99  53.67 

7.8 

0    8    8.6 

57.79 

0.1988197 

9.8695834 

9.8760696 

June   1 

886  38    6.0 

30    5.09 

4.1 

0    4  10.5 

68  96 

0.1914373 

9.8886508 

9.8892516 

5 

888  38  49.5 

30  16.79 

-  0.3 

+0    0  16.5 

58.69 

0.1900.358 

9.8958587 

9.9024598 

9 

830  34  80.6 

30  98.75 

+  3.5 

-0    3  39.0 

-59.03 

0.1886148 

9.9090440 

9.9155997 

13 

838  36  39.8 

30  40.89 

7.4 

0    7  35.7 

59.31 

0.1871778 

9.9881171 

9.9285878 

17 

834  39  48.0 

30  53.94 

11.8 

0  11  33.5 

50.54 

0.1857857 

9.9350041 

9.9413600 

81 

836  43  46.0 

31    5.77 

14.9 

0  15  38.0 

59.67 

0.1848601 

9.9476503 

9.95:^8783 

85 

838  48  34.5 

31  18.54 

18.7 

0  19  30.9 

50.79 

0.1887887 

9.9600831 

9.9661009 

89 

840  54  14.6 

31  31.51 

+88.3 

-0  83  89.8  ! 

-59.70 

0.1818955 

9.9781048 

9.9780338 

July   3 

843    0  46.8 

31  44.50 

+85.8 

-0  87  88.5  . 

-59.60 

0.1798003 

9.9838864 

9.9896614 

l^ 
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1 

MABS. 

"i 

Daih 
Motiou. 

31  44.59 

GREENWICH  MEAN  NOON 

1 

;   Date. 
July    3 

Heliocentric 

Ldooptiulf-. 

Mean  Equinox 

of  Difttf 

Kedaotioii 

to 

Orbit. 

+25.8 

U«ii(K;eutri<- 
Latitnde 

-o'^  27  28.5 

D.iil.v 
Motiou. 

Loi^arithin 

Radiim 
Vector. 

Logarithm  of  Diatanoe 
from  Earth— 

At  Date. 

At  iDterme* 
diateDate. 

243    0  46.8 

-59.60 

0.1798003 

9.9838864 

9.9896614  . 

7 

245    8  1 1 .5 

31  57.84 

2<).3 

0  31  26.6 

50.40 

0.1782987 

9.9953573 

0.0009729 

11 

247  16  2iK7 

3j  1I.S9 

32.6 

0  35  2:i.7 

59.11 

0.1767934 

0.0065061 

0.0119561 

15 

249  25  41.5 

39  24.72 

35.7 

0  39  19.5 

58.74 

0.1752860 

0.0173226 

0.0226051 

VJ 

251  35  47.7 

3a  3d.M 

38.7 

0  43  13.6 

58.95 

0.1737790 

0.0278039 

0.0329209 

23 

253  46  48.3 

32  69.01 

-MI.4 

-0  47     5.5 

-57.67 

0.1722746 

0.0379581 

0.0429156  ' 

1 

27 

255  58  43  9 

33    5.76 

43.9 

0  50  54.9 

56.99 

0.1707748 

0.0477970 

0.0526035 

31 

258  II  34.4 

33  19.59 

46.3 

0  54  41.4 

56.90 

0.16J)2H22 

0.0.573361 

0.0619967 

Aug.  4 

260  25  20. 1 

33  33.S9 

48.2 

0  58  24.5 

55.99 

0.1677991 

0.0665858 

0.0711036 

ti 

262  40    0.7 

33  47.04 

50.0 

1     2    3.7 

54.96 

0.1663280 

0.0755513 

0.0799286 

12 

264  55  36.4 

34    0.74 

+51.4 

-1     5  :J8.6 

-53.19 

0.1(>487I6 

0.0842359 

i 

0.0884745  1 

16 

267  12    6.6 

34  14  39 

52.6 

1     9    8.7 

51.89 

0.1634323 

0.0926462 

0.096752:}  1 

20 

269  29  31.4 

34  97.94 

53.4 

1   12  33.7 

50.54 

0.16201  :m 

0.1007947 

0.1047759 

24 

271  47  50.0 

34  41.37 

53.8 

1   15  53.0 

49.06 

0.1606160 

0.1086980 

0.1125625 

28 

274     7    2.3 

34  54.65 

53.9 

1   19    6.1 

47.44 

0.1592442 

0.1 163717 

0.1201281 

'8fpt.  1 

276  27    7.1 

35     7.71 

+53.7 

-  1  22  12.5 

-45.79 

0.1579001 

0.1238317 

0.1274831  1 

5 

278  48    3.8 

35  90  60 

53.1 

1  25  11.9 

43.90 

0.1565863 

0.1310832 

0.1346328  i 

9 

2ol     9  51.7 

35  33.97 

52.1 

1  28    3.7 

41.94 

0.1553061 

0.1*381323 

0.1415824 

13 

283  32  29.7 

35  45.61 

50.7 

1  30  47.4 

39.86 

0.1540617 

0.1449844 

0.1483398 

17 

285  55  56.3 

:«  57.59 

49.0 

1  33  22.6 

• 

37.67 

0.1528562 

0.1516500 

0.1549174 

21 

*iti6  20  10.1 

36    9.96 

+47.0 

-1  35  48.8 

-35.36 

0.1516920 

0.1581434 

0.1613304 

25 

290  45  10.0 

36  90.60 

44.6 

1  38     5.5 

39.95 

0.1505717 

0.1644794 

0.1675919 

29 

2V>3  10  54.4 

36  31.51 

41.9 

1  40  12.4 

30.45 

0.1494981 

0.1706700 

0.1737136 

On.    3 

295  37  21.5 

'       36  41.96 

:i8.9 

1  42    9.1 

97.84 

0.1484736 

0.1767227 

0.1796985 

7 

298    4  29.4 

36  51.90 

35.5 

1  43  .55.1 

95.19 

0.1475006 

0.1826409 

0.1855510  1 

1 

11 

300  32  16.0 

37     1.34 

+31.9 

1  45  30.1 

-99.39 

0.1465816 

0.1884286 

0.1912750 

15 

303    0  39.4 

37  10.94 

28.0 

1  46  53.7 

19.44 

0.1457188 

0.1940917 

0.1968797  1 

19 

305  29  37. 1 

37  18.56 

24.0 

1  48    5.6 

16.49 

0.1449145 

0.1996417 

0.2023781   1 

23 

307  59    7.0 

'        37  96.97 

19.7 

1  49    a.6 

13.46 

0.1441707 

0.2O5O903 

0.2077798  ; 

27 

310  29    6.4 

37  33.39 

15.2 

1  49  53.3 

10.37 

0.1434892 

0.2104478 

0.2130942 

31 

312  59  32.7 

37  39.79 

+  10.7 

-1  50  28.6 

-  7.94 

0.1428719 

0.2157196 

0.2183240  . 

Nov.  4 

315  30  23.8 

37  45.59 

5.9 

1  :^  51.2 

4.05 

0.1423206 

0.2209078 

0.2234707  , 

8 

318     1  36.5 

37  50.65 

+   1.3 

1  51     1.0 

-  0.85 

0.1418367 

0.2260131 

0.2285357  | 

12 

320  3:)    8.0 

37  54.99 

-  3.5 

1  50  58.0 

+  9.37 

0.1414215 

0.2310388 

0.2335234  i 

1 

16 

1 

323    4  55.4 

37  58.57 

8.2 

1  50  42.0 

5.69 

0.1410758 

0.2359913 

0.2384430 

20 

325  36  55.6 

38     1.49 

-12.9 

-1  50  13.0 

+  8.87 

0.1 4080 II 

0.2408801 

0.2433027 

24 

328    9    5.8 

38    3.54 

17.4    , 

1  49  31.0 

19.  tl 

0.1405979 

0.2457119 

0.2481080  '. 

28 

330  41  22.9 

38    4.90 

21.9 

1  48  36.1 

15.33 

0.1404667 

0.2504916 

0.2528614 

Dec.    2 

333  13*43.9 

38    5.47 

26.1 

1  47  28.4 

18.51 

0.1404080 

0.2552180 

0.257561 1 

6 

335  46    5.6 

36    5.94 

30.3 

1  46    8.0 

91.65 

0.1404217 

0.2598903 

0.2622059 

to 

338  18  24.7 

38    4.99 

-34.0 

-1  44  35.2 

+94.74 

0.1405081 

0.2645075 

0.2667965 

14 

340  50  :W.8 

38    9.56 

37.7 

1  42  50. 1 

97.76 

0.140661)9 

0.2690729 

0.271,3380  ■ 

18 

343  22  44.2 

38    0.04 

40.9 

1  40  53.1 

30.79 

0.1408976 

0.2735918 

0.2758:J57 

22 

345  54  38. 1 

37  96.80 

43.8 

1  38  44.3 

33.60 

0.1411997 

0.2780694 

0.2802935 

26 

348  26  17.6 

37  59.80 

46.5 

1  :t6  24.3 

36.38 

0.I4I5720 

0.2825078 

0.2847117 

30 

350  57  3t).5 

37  48.03 

-48.6 

-1  33  53.3 

+39.  UO 

0.1420136 

0.2869051 

0.2890873 

34 

353  28  40.9 

37  48.M 

-50.5 

-1  31  11.7 

+41.65 

0.1425234 

_      _  

17 
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JUPITER. 

1                                                                                                                                                                                                                               ' 

1  

GREENWICH  MEAN  NOON. 

i 

1 

Heliocentrio 
Longitude, 

DaUy 

Reduction 

Heliucenti-iu 

Daily 

Logaritbm 
of 

Logarithm  of  Distance 
fi-oui  yiSLTth 

I    Date. 

1 

Mean  Equinox 
of  Date. 

Motion. 

to 
Orbit. 

-26.9 

Latitude. 

0      /      tt 
+0  59    4.6 

Motion. 

Radiutt 
Vector. 

At  Date. 
0.7836238 

I  At  Interme- 
diate Date. 

1 
Jan.    1 

230  29'  52"2 

4  37.64 

-4.18 

0.73225:^5 

0.7819908    1 

5 

230  48  23.0 

4  37.73 

27.0 

0  58  47.8 

4.91 

0.7321802 

0.7803043 

0.7785646 

9 

231     6  54.1 

4  37.89 

27.0 

0  58  30.9 

4.94 

0.7321065 

0.7767726 

0.7749288 

13 

231  25  25.6 

4  37.99 

'i7.0 

0  58  13.9 

4.96 

0.7320322 

0.7730342 

0.7710893 

17 

231  43  57.5 

4  38.01 

27.0 

0  .57  56.8 

4.99 

0.7319574 

0.7690956 

0.7670542 

21 

232    2  29.8 

4  38.11 

-27.0 

+0  57  39.6 

-4.31 

0.7318820 

0.764966:) 

0.7628.3:M) 

25 

232  21     2.4 

4  38.90 

27.1 

0  57  22.3 

4.34 

0.7318062 

0.7606554 

0.7584:J47 

29 

232  39  35.5 

4  38.30 

27.1 

0  57    4.9 

4.37 

0.7317299 

0.7561721 

0.75:i8(i87 

Feb.   2 

232  58    8.9 

4  38.40 

27.1 

0  56  47.4 

4.40 

0.7316530 

0.7515257 

0.7491444 

6 

233  16  42.7 

4  38.50 

27.1 

0  56  29.7 

4.49 

0.7315756 

0.7467262 

0.7442724 

10 

233  35  16.9 

4  38.60 

-27. 1 

+0  56  12.0 

-4.45 

0.7314978 

0.7417852 

0.7392663 

14 

233  53  51.5 

4  38.70 

27.1 

0  55  54.1 

4.47 

0.7314194 

0.7367179 

0.7341422 

18 

234  12  26.5 

4  38.80 

27.1 

0  55  36.2 

4.50 

0.731.3406 

0.7315415 

0.7289182 

22 

234  31     1.9 

4  38.90 

27.1 

0  55  18.1 

4.53 

0.7312613 

0.7262745 

0.7236123 

26 

234  49  37.7 

4  39.01 

27.1 

0  55    0.0 

4.55 

0.7311814 

0.7209342 

0.7182426 

Mar.    1 

235    8  13.9 

4  39.11 

-27.1 

+0  54  41.7 

-4.58 

0.7311011 

0.7155401 

0.7128290 

5 

235  26  50.6 

4  39.91 

27.1 

0  54  23.4 

4.60 

0.7310203 

0.7101123 

0.707:J925 

9 

235  45  27.6 

4  39.31 

27.1 

0  54    4.9 

4.63 

0.7309389 

0.7046731 

0.7019575 

13 

236    4    5.0 

4  39.41 

27.1 

0  53  46.3 

4.65 

0.7308571 

0.6992492 

0.6965515 

17 

236  22  42.9 

4  39.59 

27.1 

0  53  27.7 

4.67 

0.7307748 

0.69:^689 

0.6912044 

21 

236  41  21.2 

4  39.69 

-27.0 

+0  53    8.9 

-4.70 

0.7306919 

0.6885619 

0.6859450 

25 

236  59  59.9 

4  39.73 

27.0 

0  52  50.() 

4.73 

0.7306086 

0.683:3574 

0.6808028 

29 

237  18  39.0 

4  39.84 

27.0 

0  52  31.0 

4.76 

0.7305249 

0.6782849 

0.6758074 

Apr.   2 

237  37  18.6 

4  39.95 

26.9 

0  52  12.0 

4.78 

0.7304406 

0.673:J744 

0.6701)8!>1» 

6 

237  55  58.6 

4  40.05 

26.9 

0  51  52.8 

4.81 

0.7303559 

0.6686583 

0.6663840 

10 

238  14  39.0 

4  40.16 

-26.9 

+0  51  33.5 

-4.83 

0.7302707 

0.6641713 

0.662O248 

14 

238  33  19.9 

4  40.97 

26.8 

0  51   14.1 

4.85 

0.7301850 

0.65994a5 

0.6579469 

18 

238  52     1.2 

4  40.38 

26.8 

0  50  54.7 

4.88 

0.7300989 

0.6560237 

0.654 1 827 

22 

239  10  42.9 

4  40.49 

26.7 

0  50  35.1 

4.91 

0.7300123 

0.6524273 

0.C5O76I2 

26 

239  29  25.1 

4  40.60 

26.7 

0  50  15.4 

4.93 

0.7299253 

0.6491876 

0.6477099 

30 

239  48    7.7 

4  40.71 

-26.6 

+0  49  55.7 

-4.95 

0.7298378 

0.646331 1 

0.64.5(154 1 

May    4 

240    6  50.8 

4  40.83 

26.6 

0  49  35.8 

4.98 

0.7297498 

0.64:^8821 

0.6428184 

8 

240  25  34.4 

4  40.94 

26.5 

0  49  15.8 

5.00 

0.7296614 

0.6418652 

0.64102.52 

12 

240  44  18^4 

4  41.06 

26.4 

0  48  55.8 

5.09 

0.7295726 

0.6402999 

0.6396916 

16 

241     3    2.8 

4  41.17 

26.4 

0  48  35.6 

5.05 

0.7294833 

0.6392010 

0.63882<J4 

20 

241  21  47.7 

4  41.99 

-26.3 

H)  48  15.4 

-5.07 

0.7293935 

0.6385766 

0.63844:^2 

24 

241  40  33.1 

4  41.40 

26.2 

0  47  55.1 

^.11 

0.7293033 

0.6384288 

0.63853:14 

28 

241  59  19.0 

4  41.59 

26.2 

0  47  34.6 

5.19 

0.7292127 

0.6387562 

0.63909f>4 

June  t 

242  18    5.3 

4  41.63 

26.1 

0  47  14.1 

5.14 

0.7291216 

0.63955.S2 

0.(>40I261 

5 

242  *36  52.0 

4  41.76 

26.0 

0  46  53.5 

5.17 

0.7290301 

0.6408131 

U.64 16130 

1 

9 

242  55  39.3 

4  41.87 

-25.9 

+0  46  32.8 

-.•).19 

0.7289381 

0.6425231 

0.64:3.5411 

13 

243  14  27.0 

4  41.99 

25.8 

0  46  12.0 

5.91 

0.72884,57 

0.6446641 

0.6458891 

17 

243  33  15.2 

4  49.11 

25.7 

0  45  51.1 

5.94 

0.7287529 

0.6472134   , 

0.6486327 

21 

243  52    3.9 

4  49.33 

25.6 

0  45  30.1 

5.96 

0.7286596 

0.6501436 

0.651 742ti 

25 

244  10  53.1 

4  49.36 

25.5 

0  45    9.0 

5.98 

0.7285659 

0.6534261 

0.6551903 

'          29 

244  29  42.8 

4  49.48 

-25.4 

+0  44  47.8 

-5.30 

0.7284718 

0.6570321 

0.6589475 

1 

July    3 

244  48  32.9 

4  49.60 

-25.3 

+0  44  26.6 

-5.33 

0.7283772 

0.6609:«8 

0.6629645 
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1 

JUPITBK. 

GREENWICH  MEAN  NOON. 

1 

1 

1    Dftt«. 
Juiv    3 

• 

Heliocentric 

Mean  K<juii)ox 
of  Date. 

Diul> 
Motion. 

• 

4  49.60 

Reduction 

to 

Oi'hit 

-25.3 

Heliocentric 
Latitude. 

-M)  44  26.6 

Daily 
Motion. 

i> 
-5.33 

Logarithm 

of 

RadiuH 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme* 
diatoDato. 

O            1           U 

244  48  32.9 

0.7283772 

0.6609.328 

0.6629845 

7 

245    7  23.5 

4  49.79 

25.2 

0  44     5.2 

5.35 

0.7282822 

0.6650984 

0.6672705 

11 

245  26  14.7 

4  43.84 

25.1 

0  43  43.8 

.5.37 

0.7281868 

0.6694964 

0.6717718 

15 

245  45    6.3 

4  49.97 

25.0 

0  43  22.3 

5.39 

0.7280909 

0.6740927 

0.6764548 

19 

246    3  5H.4 

4  43.U9 

24.9 

0  43    0.6 

5.41 

0.7279946 

0.6788544 

0.6812874 

23 

246  -H  51.0 

4  43.99 

-24.8 

+0  42  38.9 

-5.44 

0.7278979 

0.6837504 

0.6862396 

87 

246  41  44.1 

4  43.35 

24.6 

0  42  17.2 

5.46 

0.7278008 

0.6887518 

0.6912839 

31 

247    0  37.8 

4  43.47 

24.5 

0  41  55.3 

5.48 

0.7277033 

0.6938326 

0.6963946 

Aug.  4 

247  19  31.9 

4  43.60 

24.4 

0  41  33.3 

5.50 

0.7276054 

0.6989668 

0.7015458 

b 

247  38  26.6 

4  43.79 

24.2 

0  41   11.3 

5.59 

0.7275071 

0.7041285 

0.7067115 

I'i 

247  57  21.7 

4  43.65 

-24.1 

+0  40  49.2 

-5.54 

0.7274083 

0.7092921 

0.7118671 

16 

248  16  17.4 

4  43.d8 

24.0 

0  40  27.0 

5.5G 

0.7273092 

0.7144340 

0.7169901 

30 

248  35  13.5 

4  44.11 

23.8 

0  40    4.7 

5.58 

0.7272096 

0.7195332 

0.7220611 

24 

248  54  10.2 

4  44.94 

23.7 

0  39  42.3 

5.61 

0.7271097 

0.7245718 

0.7270632 

2H 

249  13    7.5 

4  44.37 

23.5 

0  39  19.8 

5.63 

0.7270093 

0.7295336 

0.7319811 

^fpj.   I 

249  32    5.2 

4  44.50 

-23.4 

+0  38  57.3 

-5.65 

0.7269086 

0.7344037 

0.7367994 

5 

249  51     3  5 

4  44.63 

23.2 

0  38  34.6 

5.67 

0.7268075 

0.7391662 

0.74 1502:^ 

9 

250  10    2.3 

4  44.77 

23.1 

0  38  1 1 .9 

5.69 

0.7267060 

0.7438060 

0.7460755 

13 

250  29     1 .6 

4  44.90 

22.9 

0  37  49. 1 

5.71 

0.7266041 

0.7483094 

0.7505062 

17 

250  48     1.5 

4  4.'S.03 

22.7 

0  .37  26.3 

5.73 

0.7265019 

0.7526648 

0.7547841 

.21 

251     7     1.9 

4  45.16 

-22.6 

+0  37    ;i.3 

-5.75 

0.7263992 

0.7568631 

0.7589009 

25 

251  26    2.8 

4  45.30 

22.4 

0  36  40.3 

5.77 

0.7262962 

0.7608965 

0.7628490 

29 

251  45    4.3 

4  45.43 

22.3 

0  36  17.2 

5.79 

0.7261928 

0.7647572 

0.7666200 

Oct.     3 

252    4    (».3 

4  45..'57 

22.1 

0  35  54.0 

5.81 

0.7260890 

0.7684365 

0.7702055 

7 

252  23    8.8 

4  4.'>.71 

21.9 

0  35  30.8 

5.89 

0.7259848 

0.7719260 

0.7735970 

11 

252  42  1 1 .9 

4  45.84 

-21.7 

+0  35    7.4 

-5.84 

0.7258802 

0.7752180 

0.7767881 

15 

253     1   15.6 

4  45.96 

21.5 

0  34  44.0 

5.86 

0.7257753 

0.7783071 

0.7797743 

19 

253  2i)  19.8 

4  46.19 

21.4 

0  34  20.6 

5.68 

0.7256701 

0.7811892 

0.7825514 

23 

253  39  24.6 

4  46.96 

21.2 

0  33  57.0 

5.90 

0.7255645 

0.7838605 

0.7851162 

27 

253  58  29.9 

4  46.40 

21.0 

0  33  33.4 

5.9S 

0.7254585 

0.7863178 

0.7874647 

31 

254  17  :J5.7 

4  46.53 

-20.8 

+0  33     9.7 

-5.94 

0.72r>3521 

0.7885562 

0.7895917  ' 

Nov.    4 

254  36  42. 1 

4  46.67 

20.6 

0  32  45.9 

5.95 

0.7252454 

0.7905708 

0.7914929 

8 

254  55  49. 1 

4  46.81 

20.4 

0  32  22.0 

5.97 

0.7251384 

0.7923577 

0.7931647 

12 

255  14  56.7 

4  46.96 

20.2 

0  31.58.1 

5.99 

0.7250310 

0.7939140 

0.7946053 

16 

255  34    4.8 

4  47.10 

20.0 

0  31  34.1 

6.01 

0.7249232 

0.7952386 

0.7958140 

20 

255  53  13.5 

4  47.94 

-19.8 

+0  31   10.0 

-6.03 

0.7248152 

0.7963311 

0.7967897 

24 

256  12  22.7 

4  47.39 

19.6 

0  30  45.9 

6.04 

0.7247067 

0.7971894 

0.7975301 

28 

256  31  32.6 

4  47.53 

19.4 

0  30  21.7 

6.06 

0.7245981 

0.7978114 

0.7980330 

Dw.    2 

256  50  43.0 

4  47.67 

19.2 

0  29  57.4 

6.08 

0.7244891 

0.7981947 

0.7982960 

6 

257    9  53.9 

4  47.89 

19.0 

0  29  33.1 

6.09 

0.7243797 

0.7963370 

0.7983175 

10 

257  29    5.5 

4  47.06 

-18.7 

+0  29    8.6 

-6.11 

0.7242701 

0.7982378 

0.7980980 

14 

257  48  17.6 

4  48.10 

18.5 

0  28  44.2 

6.13 

0.7241601 

0.7978982 

0.7976385 

18 

258    7  30.3 

4  48.95 

18.3 

0  28  19.6 

6.14 

0.7240498 

0.7973189 

0.7969397 

22 

258  26  43.6 

4  48.39 

18.1 

0  27  55.0 

6.16 

0.7239394 

0.7965006 

0.7960017 

26 

258  45  57.5 

4  46.54 

17.9 

0  27  30.3 

6.18 

0.7238285 

0.7954429 

0.7948240 

30 

259    5  12.0 

4  48.09 

-17.6 

+0  27    5.6 

-6.19 

0.7237174 

0.7941450 

0.7934059 

34 

259  24  27.0 

4  48.84 

-17.4 

+0  26  40.8 

-6.91 

0.7236060 

0.7926070 
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— 

GREEV 

8ATUK1S 

r. 

lN  noon 

Daily 
Motion. 

rWICH  ME^ 

1 

Date. 

Heliocentrio 

LoDptade, 

Mean  Equinox 

of  Date. 

Redaction 

to 

Orbit. 

Uelioceiitrii- 
Latitude. 

Daily 
Motion. 

Lojrarlthm 
of 
Radius 
Vector.  ^ 

Logarithm  of  Distance 
from  Rarth — 

At  Date. 

At  Intenne*  ; 
diate  Date. 

Jan.    1 

0         *          II 

122  16  16.7 

/      // 
3  ]8.55 

+0  32.1 

O          /          1$ 

+0  24  50.7 

+5.68 

0.9565058 

0.9129297 

0.9122413 

5 

122  25    6.9 

3  13.53 

0  32.5 

0  25  13.4 

5.68 

0.9,5a5350 

0.9116139 

0.9110491 

9 

122  33  57.0 

3  13.51 

0  33.0 

0  25  36. 1 

5.68 

0.9585644 

0.9105480 

0.9101120 

13 

122  42  47.0 

3  13.49 

0  .33.5 

0  25  58.8 

5.67 

0.9.585940 

0.9097419 

0.9094389 

17 

122  51  36.9 

8  13.47 

0  34.0 

0  26  21.5 

5.67 

0.9586236 

0.9092032 

0.90903,'w   1 

21 

123    0  26.6 

3  13.45 

+0  34.4 

+0  26  44.2 

+5.67 

0.9586534 

0.9089357 

0.9089043   1 

25 

123    9  16.6 

8  13.44 

0  34.9 

0  27    6.8 

5.66 

0.9586834 

0.9089409 

0.9mM)452 

29 

123  18    6.3 

8  13.43 

0  35.4 

0  27  29.5 

5.66 

0.9587134 

0.9092170 

0.iK)94562 

Feb.   2 

123  26  55.9 

8  13.40 

0  35.9 

0  27  52.1 

5.66 

0.9587436 

0.9097620 

0.9101341    1 

6 

123  35  45.5 

3  13.38 

0  36.4 

0  28  14.7 

5.65 

0.9587739 

0.9105717 

0.9110741 

10 

123  44  35.0 

3  18.96 

+  0  36.8 

+0  28  37.3 

+5.65 

0.9588044 

0.9116402 

0.9122690   ' 

14 

123  53  24.4 

3  18.34 

0  37.3 

0  28  59.9 

5.64 

0.9588349 

0.9129589 

0.9137087 

18 

124    2  13.7 

3  18.93 

0  37.8 

0  29  22.5 

5.64 

0.9588656 

0.9145166 

0.9153807   ' 

22 

124  11    3.0 

8  18.90 

0  38.2 

0  29  45.0 

5.64 

0.9588964 

0.9162993 

0.9172704 

26 

124  19  52.2 

3  18.38 

0  38.7 

0  30    7.6 

5.63 

0.9589273 

0.9182923 

0.9193632 

Mar.   1 

124  28  41.3 

8  18.86 

+0  39. 1 

+0  30  30.1 

4-5.63 

0.9589584 

0.9204809 

0.9216435   > 

5 

124  37  30.3 

a  13.34 

0  39.5 

0  30  52.6 

5.69 

0.9589896 

0.92-28491 

0.924095«    , 

9 

124  46  19.2 

8  18.33 

0  40.0 

0  31  15.1 

5.69 

0.9590209 

0.9253813 

0.9267035   ' 

13 

124  55    8.1 

9  18.31 

0  40.5 

0  31  37.6 

5.69 

0.9590523 

0.9280602 

0.9294491 

17 

125    3  56.9 

8  13.19 

0  40.9 

0  32    0.0 

5.61 

0.9590839 

0.9308676 

0.932:^3:? 

21 

125  12  45.6 

8  13.17 

+0  4\.4 

+0  32  22.5 

+5.61 

0.9591155 

0.9337840 

0.9352773   - 

25 

125  21  34.2 

8  13.15 

0  41.8 

0  32  44.9 

5.61 

0.9591473 

0.9367912 

0.!)383234 

29 

125  30  22.8 

3  13.13 

0  42.3 

0  33    7.3 

5.60 

0.9591793 

0.9398719 

0.:)4 14347 

Apr.   2 

125  39  11.2 

8  13.11 

0  42.7 

0  33  29.7 

5.60 

0.9592113 

0.94:^0098 

0.9445954 

6 

125  47  59.6 

8  13.09 

0  43.2 

0  33  52.1 

5.59 

0.9592435 

0.9461893 

0.9477895 

10 

125  56  47.9 

8  13.07 

+0  43.6 

-1-0  34  14.5 

+5.59 

0.9592758 

0.9493941 

0.9510010 

14 

126    5  36.2 

8  18.06 

0  44.1 

0  34  36.8 

5.59 

0.9593082 

0.9526083 

0.9542137 

18 

126  14  24.3 

8  19.03 

0  44.5 

0  34  59. 1 

5.58 

0.9593407 

0.9.5,58157 

0.9574124 

22 

126  23  12.4 

8  13.01 

0  45.0 

0  35  21.5 

5.58 

0.9593734 

0.9590022 

0.9605835 

26 

126  32    0.4 

8  11.99 

0  45.4 

0  35  43.8 

5.67 

0.9594062 

0.9621550 

0.9637152   , 

30 

126  40  48.3 

3  11.97 

+0  45.9 

+0  36    6.0 

+5.57 

0.9594391 

0.9652627 

0.9667962   < 

May    4 

126  49  36.2 

3  1195 

0  46.3 

0  36  28.3 

5.56 

0.9594721 

0.9683144 

0.9698157 

8 

126  58  23.9 

8  11.93 

0  46.7 

0  36  50.6 

5.56 

0.9595053 

0.9712989 

0.9727626 

12 

127    7  11.6 

9  11.90 

0  47.1 

0  37  12.8 

3.55 

0.9595*385 

0.9742057 

0.97562<« 

16 

127  15  59.1 

9  11.88 

0  47.6 

0  37  35.0 

555 

0.9595719 

0.9770248 

0.9783985   , 

20 

127  24  46.6 

9  11.86 

+0  48.0 

+0  37  57.2 

+5.54 

0.9596054 

0.9797471 

0.9810695 

24 

127  33  34.0 

3  11.64 

0  48.4 

0  38  19.3 

5.54 

0.9596390 

0.9823650 

0.98:)6329 

28 

127  42  21.4 

3  11.89 

0  48.9 

0  38  41.5 

5.54 

0.9596728 

0.9848725 

0.9860829 

June   1 

127  51     8.6 

9  11.80 

0  49.3 

0  39    3.6 

5.53 

0.9597066 

0.9872633 

0.9'^  131 

5 

127  59  55.8 

3  11.78 

0  49.7 

0  39  25.7 

5.53 

0.9597406 

0.9895315 

0.9906175   j 

9 

128    8  42.8 

3  11.76 

-M)  50. 1 

+0  39  47.8 

+5.53 

0.9597747 

0.9916705 

0.9926898 

13 

128  17  29.8 

3  11.74 

0  50.6 

0  40    9.9 

5.53 

0.9598089 

0.99.36747 

0.9946246 

17 

128  26  16.7 

8  11.73 

0  51.0 

0  40  32.0 

5.51 

0.9598432 

0.9955391 

0.9964179   ! 

21 

128  35    3.6 

8  11.69 

0  51.4 

0  40  54.0 

5.51 

0.9598777 

0.9972605 

0.9980666 

25 

128  43  50.3 

8  11.67 

0  51.9 

0  41  16.0 

5.50 

0.9599122 

0.9988358 

0.9995680 

29 

128  52  36.9 

8  11.65 

+0  52.3 

+0  41  38.0 

+5.50 

0.9599469 

1 .0002626 

1.0009192 

;July   3 

129    1  23.5 

9  11.63 

+0  52.7 

+0  42    0.0 

+5.48 

0.9599817 

1.0015375 

1.0021170 
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SATDEN. 

Dnte. 

1 

Heliocentric 

LoDgitode, 

MeaB£quiiiox 

of  Date. 

129     I  23!5 

Daily 
Motion. 

GKEENWICH  MEAN  NOON 

• 

Logarithm 

of 

Radius 

Vector. 

Redaction 

to 

Orbit. 

HeliooentriG 
Latitade. 

DaUy 
Motion. 

Logarithm  of  Diatanoe 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

1 

July    3 

9  11.63 

/      // 
+0  52.7 

O        /         it 

+0  42    0.0 

+5.49 

0.959.9817 

1.0015375 

1.0021170 

129  10  10.0 

9  11.61 

0  53.2 

0  42  22.0 

5.49 

0.9600166 

1 .0026574 

1.0031583 

'          11 

I2S)  18  56.4 

9  11.59 

0  53.6 

0  42  43.9 

5.48 

0.9600516 

1.0036193 

1.0040401 

15 

129  27  42.7 

9  11.57 

0  54.0 

0  43    5.8 

5.48 

0.9600867 

1.0044208 

1.0047612 

19 

129  36  29.0 

9  J1.54 

0  54.4 

0  43  27.7 

5.47 

0.9601220 

1.0050613 

1.0053211 

23 

129  45  15.1 

9  11.59 

+0  54.8 

+0  43  49.6 

+5.47 

0.9601574 

1 .0055404 

1.0057191 

27 

129  54     1.1 

9  11.50 

0  55.2 

0  44  11.5 

5.46 

0.9601928 

1.0058571 

1.0059545 

31 

130    2  47.1 

9  11.48 

0  55.6 

0  44  33.3 

5.46 

0.9602284 

1.0060109 

1 .0060263 

Aug.  4 

130  11  33.0 

9  11.46 

0  56.0 

0  44  55.1 

5.45 

0.960264 1 

1.0060005 

1.0059332 

8 

130  20  18.7 

9  11.43 

0  56.4 

0  45  16.9 

5.44 

0.9602999 

1.0058246 

1.0056745 

12 

130  29    4.4 

9  11.41 

+0  56.8 

+0  45  38.7 

+5.44 

0.9603358 

1.0054833 

1.0052510 

16 

130  37  50.0 

9  11.38 

0  57.2 

0  46    0.4 

5.43 

0.9603719 

1.0049778 

1 .004664 1 

20 

130  46  35.6 

9  11.37 

0  57.6 

0  46  22.2 

5.43 

0.9604080 

1.0043099 

1.0039153 

24 

130  55  21.0 

9  11.34 

0  58.0 

0  46  43.9 

5.49 

0.9604443 

1 .0034805 

1.0030057 

28 

131     4    6.3 

9  11.39 

0  58.4 

0  47    5.6 

5.49 

0.9604807 

1.0024910 

1.0019:}64 

Sept.  1 

131   12  51.6 

9  11.30 

40  58.8 

+0  47  27.2 

+5.41 

0.9605171 

1.0013421 

1.0007083 

o 

131  21  36.7 

9  11.98 

0  59.2 

0  47  48.9 

5.41 

0.9605537 

1 .0000354 

0.9993235 

9 

1 

131  30  21.8 

9  11.96 

0  59.6 

0  48  10.5 

5.40 

0.9605904 

0.9985731 

0.9977847 

13 

131  39    6.8 

3  11.93 

1     0.0 

0  48  32. 1 

5.40 

0.9606273 

0.9960588 

0.9960960 

17 

131  47  51.7 

9  11.91 

1     0.4 

0  48  53.7 

5.39 

0.9606642 

0.9951967 

0.9942615 

21 

131  56  36.5 

9  11.19 

+  1     0.8 

+0  49  15.2 

+5.39 

0.9607012 

0.9932910 

0.9922856 

25 

132    5  21.2 

9  11.17 

1     1.2 

0  49  36.8 

5.38 

0.9607384 

0.9912459 

0.9901720 

29 

132  14    5.8 

9  11.15 

1     1.6 

0  49  58.3 

5.38 

0.9607756 

0.9890650 

0.9879253 

Oct.    3 

132  22-50.4 

9  11.19 

1     2.0 

0  50  19.8 

5.37 

0.9608130 

0.9867537 

0.9855507 

7 

i 

132  31  34.8 

9  11.10 

1     2.4 

0  50  41.2 

5.36 

0.9608505 

0.9843174 

0.9830547  \ 

1       n 

132  40  19.2 

9  11.06 

+ 1     2.7 

+0  51     2.7 

+5.36 

0.9608880 

0.9817638 

0.9804458 

15 

132  49    3.4 

9  11.05 

1     3.1 

0  51  24.1 

5.35 

0.9609257 

0.9791018 

0.9777326 

19 

132  57  47.6 

9  11.03 

1     3.5 

0  51  45.5 

5.34 

0.9609635 

0.9763395 

0.9749235 

23 

133    6  31.6 

9  11.01 

1     3.8 

0  52    6.8 

5.34 

0.9610014 

0.9734856 

0.9720268 

27 

133  15  15.6 

9  10.08 

1     4.2 

0  52  28.2 

5.33 

0.9610394 

0.9705484 

0.9690518 

31 

r 

1 33  23  59.5 

9  10.96 

+  1     4.6 

+0  52  49.5 

+5.33 

0.9610776 

0.<)675385 

0.9660097 

Nov.  4 

133  32  43.3 

9  10.03 

1     4.9 

0  53  10.8 

5.39 

0.9611157 

0.9644672 

0.9629124 

8 

13341  27.0 

9  10.01 

1     5.3 

0  53  32.0 

5.31 

0.9611541 

0.9613473 

0.9597737 

12 

133  50  10.6 

9  10.88 

1     5.7 

0  53  53.3 

5.31 

0.9611925 

0.9581934 

0.9566082 

16 

133  58  54.1 

9  10.86 

1     6.1 

0  54  14.5 

5.30 

0.9612311 

0.9550197 

0.9534296 

20 

134    7  37.5 

9  10.84 

•fl     6.4 

+0  54  35.7 

+5.30 

0.9612697 

0.9518399 

0.9502523 

24 

134  16  20.8 

9  10.89 

1     6.8 

0  54  56.9 

5.99 

0.9613085 

0.9486689 

0.9470914 

28 

134  25    4.0 

9  10.79 

1     7.2 

0  55  18.0 

5.98 

0.9613473 

0.9455221 

0.9439633 

Dec.   2 

i:j4  33  47.2  . 

9  10.77 

1     7.5 

0  55  39.1 

5.98 

0.9613863 

0.9424173 

0.9408862 

6 

134  42  30.2 

9  10.75 

1     7.9 

0  56    0.2 

5.27 

0.9614254 

0.9393724 

0.9378784 

10 

134  51  13.1 

9  10.79 

+  1     8.3 

+0  56  21.3 

+5.97 

0.9614645 

0.9364064 

0.9349586 

14 

134  59  56.0  ' 

9  10.70 

1     8.6 

0  56  42.4 

5.96 

0.0615038 

0.9335374 

0.9321451 

18 

135    8  38.8 

•3  10.68 

1     9.0 

0  57    3.4 

5.95 

0.9615432 

0.9307836 

0.9294549 

22 

135  17  21.4 

9  10.65 

1     9.3 

0  57  24.4 

5.95 

0.9615827 

0.9281614 

0.9269052 

26 

135  26    4.0 

9  10.63 

1     9.7 

0  57  45.3 

5.94 

0.9616223 

0.9256887 

0.9245141 

m 

135  .34  46.4 

9  10.60 

+1  10.0 

+0  58    6.3 

+5.93 

0.9616620 

0.9233836 

0.9222995 

34 

135  43  28.8 

9  10.58 

+1  10.4 

+0  58  27.2 

•K(.99 

0.9617018 

0.9212638 
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UEAmiS. 

1 

GREEIiWICH  MEAN  NOON. 

1 

Date. 
.Jan.     1 

Heliocentrio 

Longitude, 

Mean  Equinox 

of  Date. 

DaUy 
Motion. 

Redaotion 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

RadiuB 

Vector. 

Logarithm  of  Distance 
from  Earth — 

A  f  T4«*^       '  -^t  Intenne- 
AtDate.         di^teDafce. 

O          /         // 

194    0  33.7 

46.se 

-8.2 

O         1          tl 

+0  .39  57.3 

-0.39 

1 .2640080 

1.2660128 

1.2643964 

9 

194    6  44.0 

46.S8 

8.2 

0  39  54.8 

0.39 

1 .2640224 

1 .2627{»8 

1.261 1376 

17 

194  12  54.2 

46.S8 

8.2 

0  39  52.2 

0.39 

1 .26403(i9 

1.2595113 

I.2.V899I 

25 

194  19    4.4 

46.97 

8.2 

0  39  49.7 

0.39 

1.2640.514 

1.2563088 

1 .2.'>47485 

F«b.    2 

194  25  14.6 

46.97 

8.3 

0  39  47.1 

0.39 

I.2640Q6I 

1 .2532260 

1 

1.2517493 

10 

194  31  24.7 

46.97 

-8.3 

4-0  .39  44.6 

-0.39 

1.2640807 

1.2503267 

1.2489667 

18 

194  37  34.9 

46.96 

8.3 

0  39  42.0 

0.39 

1 .2640954 

1.2476774   1 

1.2464663 

26 

194  43  44.9 

46.96 

8.3 

0  39  39.4 

0.39 

1.2641101 

1.245.3396 

1 .24430.34 

Mar.   5 

194  49  55.0 

46.96 

8.3 

0  39  36.8 

0.33 

1.2641244 

1.24336:)6  1 

1 .2425250 

13 

194  56    5.0 

46.95 

8.3 

0  39  34.2 

0.33 

1.2641397 

1.2417958 

1.2411777 

21 

195    2  15.0 

46.93 

-8.4 

+0  39  31.6 

-0.33 

1.264154(1 

1 .2406752       1 

1 .2402iM)4 

29 

195    8  25.0 

46.94 

8.4 

0  39  29.0 

0.33 

1.2641695 

1 .2400252 

1 .2398804 

Apr.  6 

195  14  34.9 

46.94 

8.4 

0  39  26.4 

0.33 

1.2641845 

1.2398569  i 

l.2391>55:i 

14 

195  20  44.9 

46.94 

8.4 

0  39  23.8 

0.33 

1.2641995 

1.2401749 

1.2405133 

22 

195  26  54.7 

46.93 

8.4 

0  39  21.1 

0.33 

1.2642145 

1.2409680 

1.2415.355 

30 

195  33    4.6 

46.93 

-8.4  • 

+0  39  18.5 

-0.33 

1 .2642296 

1.2422115 

1.2429927 

May    8 

195  39  14.4 

46.93 

8.4 

0  39  15.9 

0.33 

1 .2642448 

1.2438743  ' 

1.2448514 

16 

195  45  24.2 

46.99 

8.5 

0  39  13.2 

0.33 

1 .2642600 

1.2459175  ' 

1 .2470658 

24 

195  51  34.0 

46.99 

8.5 

0  39  10.5 

0.33 

1 .2642752 

1.2482904   1 

1 .2495834 

June    1 

195  57  43.7 

46.91 

8.5 

0  .39    7.9 

0.33 

1 .2642*M)5 

1 .2509387       1 

1 

1.252349:1 

9 

196    3  53.4 

46.9! 

-8.C 

+0  39    5.2 

-0.34 

1.2643059 

1 .2538084 

1 .2o5307*» 

17 

196  10    3.1 

46.91 

8.5 

0  39    2.5 

0.34 

1.2643213 

1.25683.99  < 

1 .258.3968 

25 

196  16  12.7 

46.90 

8.5 

0  38  59.8 

0.34 

1 .2643367 

1.2599713 

1.2615566 

July    3 

196  22  22.4 

46.90 

8.5 

0  38  57.1 

0.34 

1 .2643522 

1.2631462  ■ 

1 .2647:^28 

11 

196  28  31.9 

46.90 

8.6 

0  38  54.4 

0.34 

1 .2t54:J677 

1.2663092  , 

1 .2678684 

19 

196  34  41.5 

46.19 

-8.6 

+0  38  51.7 

-0.34 

1 .264-3833 

1 .2694037       1 

1 .2709085> 

27 

196  40  51.0 

46.19 

8.6 

0  38  49.0 

0.34 

1.2643990 

1.2723788  ;    1 

1 .2738078 

Aug.  4 

196  47    0.5 

46.18 

8.6 

0  38  46.2 

0.34 

1.2644146 

1.2751904   i 

1 .2765207 

12 

196  53  10.0 

46.18 

8.6 

0  38  43.5 

0.34 

1 .2644304 

1 .2777937       1 

1 .2790044 

20 

196  59  19.4 

46.18 

8.6 

0  38  40.8 

0.34 

1.2644461 

1.2801484 

1.2812220 

28 

197    5  28.8 

46.17 

-8.6 

+0  .38  38.0 

-6.34 

1.2644620 

1.2822221 

1.2831446 

Sept.  5 

197  11  38.2 

46.17 

8.7 

0  38  35.3 

0.35 

1.2644778 

1 .2839860 

1.2847424 

13 

197  17  47.5 

•    46.16 

8.7 

0  38  32.5 

0..35 

1 .2644938 

1.2854112 

1 .2859904 

21 

197  23  56.8 

46.16 

8.7 

0  38  29.7 

0.35 

1.2645097 

1.2864780       1 

I.28C8724 

29 

197  30    6.1 

46.16 

8.7 

0  38  26.9 

0.35 

1 .2645257 

1.2871721    1    1 

1 .28r3755 

Oct.    7 

197  36  15.3 

46.15 

-8.7 

+0  38  24.2 

-0.35 

1.2645418 

1.2874807       1 

1.2874873 

15 

197  42  24.5 

46.15 

8.7 

0  38  21.4 

0.35 

1 .2645579 

1 .2873954       i 

l.2872<)5:< 

2:J 

197  48  33.7 

46.14 

8.7 

0  38  18.6 

0.35 

1.2645740 

1.2869176       1 

.286o:i2i» 

31 

197  54  42.8 

46.14 

8.7 

0  38  15.7 

0.35 

1 .2645903 

1.2860514       1 

.2854743 

Nov.   8 

198    0  51.9 

46.13 

8.8 

0  38  12.9 

0.35 

1 .2646065 

1.2848035      1 

1.2840413 

16 

198    7     1.0 

46.13 

-8.8 

+0  38  10.1 

-0.35 

1 .2646228 

1.28:^1905  ',   1 

1.2822544 

24 

198  13  10.0 

46.13 

8.8 

0  38    7.3 

0.35 

1 .2646392 

1.2812359 

t.280i:MI 

Dec.    2 

198  19  19.0 

46.19 

8.8 

0  38    4.4 

0.35 

1 .2646556 

1 .2789649 

1 .2777204 

10 

198  25  27.9 

46.19 

8.8 

0  38     1 .6 

0.36 

1.2646721 

1.2764100 

1 .2750:^95 

18 

198  31  36.9 

46.11 

8.8 

0  37  58.8 

0.36 

1 

1 .2646886 

1.2736145  '    ] 

1.2721405 

26 

198  37  45.8 

46.11 

-8.8 

+0  37  55.9 

-0.36 

1.2647051 

1.2706236  i 

1.2G90697 

34 

198  43  54.6 

46.11 

-8.8 

+0  37  63.0 

-0.36 

1.2647217 

1.2674862  > 

—— 
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NEPTm^. 

1 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentric 

lA>nKitude, 

Mean  fe^qninox 

of  Dat«. 

O         1         II 

Dally 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

liadiuN 

Vector. 

Logarithm 
from  £ 

At  Date. 

of  Distance 
:nrth— 

AtlntOTme* 
diat«Date. 

// 

O        /         // 

'Jan.    1 

M  55     I.I 

92.00 

-29.8 

-1  41  23.2 

+0.93 

1.4744966 

1.4637789 

1.4645121 

1           9 

58  57  57.0 

93.00 

29.8 

1  41  21.5 

0.22 

1.4744972 

1.4652941 

1.4661213 

17 

59    0  53.0 

99.00 

29.9 

1  41   19.8 

0.29 

1.4744979 

1.4669883 

1 .4678902 

25 

59    3  49.0 

29  00 

30.0 

1  41   18.1 

0.22 

1.4744985 

1.4688221 

1 .4697790 

Pel..    2 

59    6  44.U 

29.00 

30.0 

1  41   16.3 

0.22 

1.4744992 

1.4707.561 

1.4717489 

10 

59    9  40.1) 

29.90 

-30.1 

-  1  41   14.6 

+0.23 

1 .4744999 

1.4727520 

1.4737604 

18 

59  12  36.8 

29.00 

30.2 

1  41   12.8 

0.22 

1 .4745006 

1 .4747688 

1.4757718 

26 

59  15  32.8 

99.00 

30.3 

1  41   11.1 

0.22 

1.4745013 

1.4767652 

1 .4777445 

Uar.   5 

59  18  28.8 

91.99 

30.3 

1  41     9.3 

0.22 

1 .4745020 

1 .4787055 

1 .4796437 

13 

59  21  24.7 

9i.99 

30.4 

1  41     7.6 

0.22 

1 .4745028 

1.4805551 

1.4814352 

21 

59  24  20  7 

91.99 

-30.4 

-I  41     5.8 

+0.99 

1.4745035 

1.4822807 

1 .4830877 

29 

1 

59  27  Ki.H 

91.99 

30.5 

1  41     4.1 

0.29 

1 .4745042 

1 .4838535 

1.4845751 

1  Apr.    6 

59  30  12.6 

91.99 

30.6 

1  41    2.3 

0.22 

1.4745050 

1 .4852499 

1.4858750 

14 

59  33    8.5 

91.99 

30.6 

1  41     0.5 

0.22 

1.4745057 

1.4864483 

1 .4869670 

22 

59  36    4.5 

91.99 

30.7 

1  40  58.7 

0.22 

1.4745065 

1 .4874299 

1 .4878:354 

30 

59  39    0.4 

91.99 

-30.8 

-1  40  57.0 

+0.22 

1.4745073 

1.4881823 

1 .4884697 

Mjij    8 

59  4 1  56.4 

91.99 

.30.9 

1  40  55.2 

0.22 

1.474.5081 

1.4886964 

1.4888611 

16 

59  44  52.3 

91.99 

30.9 

1  40  53.4 

0.22 

1.4745089 

1 .4889639 

1 .4890043 

24 

59  47  48.3 

91.99 

31.0 

1  40  51.6 

0.S2 

1.4745097 

1.4889829 

1.4888998 

June   1 

59  50  44.2 

91.99 

31.1 

1  40  49.8 

0.23 

1.4745105 

1.4887555 

1.4885501 

9 

59  53  40.2 

91.99 

-31.1 

-1  40  48.0 

+0.33 

1.4745113 

1.4882848 

1 .4879600 

17 

69  56  36.1 

91.99 

31.2 

1  40  46.2 

0.23 

1.4745121 

1 .4875776 

1.4871390 

25 

59  59  32. 1 

91.99 

31.2 

I  40  44.4 

0.23 

1.47451.30 

1.4866461 

1.4861008 

.liilv  :) 

• 

60    2  28  0 

91.99 

31.3 

1  40  42.5 

0.93 

1.4745138 

1 .4855050 

1 .4848602 

II 

60    5  24.0 

21.99 

31.4 

1  40  40.7 

0.23 

1.4745147 

1.4841695 

1 .4834352 

HI 

60    8  19.9 

21.99 

-31.5 

-1  40  .38.9 

+0.23 

1.4745155 

1.4826606 

1.4818490 

27 

60  II   15.9 

21.99 

31.5 

I  40  37. 1 

0.93 

1.4745164 

1.4810033 

1.4801264 

Aug.   4 

60  14  11.8 

21.99 

31.6 

1  40  35.2 

0.23 

1.4745173 

1.4792221 

1 .4782936 

1          12 

60  17    7.7 

91.99 

31.6 

1  40  33.4 

0.23 

1.4745182 

1 .4773455 

1.4763819 

20 

(JO  20    3.7 

21.99 

31.7 

1  40  31.5 

0.33 

1.4745192 

1 .4754069 

1 .4744247 

28 

60  22  59.6 

91.99 

-31.8 

-1  40  29.7 

+0.23 

1.4745201 

1 .4734395 

1.4724551 

Sept.  5 

60  25  55.5 

21.99 

31.8 

1  40  27.8 

0.23 

1.4745210 

1.4714769 

1 .4705099 

13 

60  28  51.5 

91.99 

31.9 

1  40  26.0 

0.93 

1 .4745220 

1 .4695585 

1 .4686275 

21 

60  31  47.4 

21.99 

32.0 

1  40  24.1 

0.23 

1 .4745229 

1.4677212 

1 .4668442 

29 

60  34  43.4 

21.99 

32.0 

1  40  22.3 

0.33 

1.4745239 

1.4660010 

1.4651962 

Oct.    7 

60  37  .39.3 

21.99 

-32.1 

-1  40  20.4 

+0.33 

1.4745249 

1.4644344 

1 .4637202 

1          '^ 

60  40  35.2 

91.99 

32.2 

1  40  18.5 

0.23 

1.4745258 

1.4630571 

1.4624494 

23 

60  43  31.1 

21.99 

32.2 

1  40  16.6 

0.23 

1.4745268 

1.4618999 

1.4614121 

!          31 

60  46  27. 1 

21.99 

32.3 

1  40  14.8 

0.24 

1 .4745278 

1 .4609888 

1.4606331 

Nov.   8 

60  49  23.0 

21.99 

32.3 

1  40  12.9 

0.34 

1.4745289 

1.4603470 

1.4601333 

16 

60  52  19.0 

21.99 

-32.4 

-1  40  11.0 

+0.94 

1 .4745299 

1.4599025 

1.4599255 

'          24 

60  55  14.9 

21.99 

32.5 

1  40    9.1 

0.24 

1 .4745309 

1.4599325 

1.4600142 

Dec.  2 

60  58  10.8 

21  99 

32.5 

1  40    7.2 

0.94 

1.4745320 

1.4601706 

1.4604012 

10 

61     1     6.S 

21.99 

32.6 

1  40    5.3 

0.94 

1 .4745330 

1.4607041 

1.4610779 

18 

61     4    27 

91.99 

32.7 

1  40    3.4 

0.94 

1.4745341 

1.4615199 

1.4620278 

26 

61     6  58.6 

91.99 

-32.7 

-1  40    1.5 

+0.94 

1 .4745352 

1.4625986 

1.4632300 

M 

61     9  54.6 

91.99 

-32.8 

-1  39  59.5 

+0.34 

1 .4745363 

1.4639177 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.          ' 

1 

Date. 

X 

True  Equinox. 

Redao. 

to 

Mean 

Bq'xof 

Jan.  0. 

Y 

Trae  Eqainox. 

Redaa 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

Tme  Bqninox. 

Redoc 

1 

to 

HMD 

Eq'zof 

Jao.O. 

Noon. 
-244 

Ifoon. 

Midnight. 
+0.1718201 

Noon. 

Noon. 

MidnighL 

Noon. 

Noon. 

Midnight. 

Jan.  0 

+0.1632047 

+611 

-0.8894711 

-0.8881031 

+218 

-0.3858652 

-0.3852715 

1 

0.1804225 

0.1890111 

600 

0.8866663 

0.8851609 

226 

0.3846478 

0.38:19945 

239 

2 

0.1975855 

0.2061448 

58i) 

0.8835867 

0.8819440 

234 

0.38331 i 1 

0.3825983 

234 

3 

0.2146885 

0.2232157 

579 

0.8802327 

0.8784530 

241 

0.3818555   0.38108;J4 

229 

4 

0.2317258 

0.2402183 

568 

0.8766051 

0.8746889 

248 

0.3802814 

0.3794501 

224 

5 

+0.2486923 

+0.2571474 

+558 

-0.8727048 

^0.8706526 

+254 

-0.3785891 

-0.3776988 

-219 

6 

0.2655821) 

0.2739981 

547 

0.8(>85326 

0.8663449 

260 

0.3767790 

0.37.58299 

214 

0.2823925 

0.2907653 

537 

0.8<>40896 

0.8617670 

266 

0.3748515 

0.3738440 

209 

8 

0.2991159 

0.3074435 

527 

0.8593771 

0.8569201 

272 

0.3728072 

0.37174X5 

204 

9 

0.3157475 

0.3240270 

517 

0.8543961 

0.8518053 

277 

0.3706465 

0.:^95228 

199 

10 

+0.3322815 

+0.3405102 

+507 

-0.8491478 

-0.8464238 

+282 

-0.'3683700 

-0.3671886 

-194 

11 

0.:M87125 

0.3568877 

496 

0.8436335 

0.8407773 

286 

0.3659783 

0.3647396 

189 

\2 

0.3650352 

0.3731543 

486 

0.8378551 

0.8348677 

291 

0.3634781 

0.3621765 

184 

I'A 

0.3812444 

0.3893047 

476 

0.8318147 

0.8286970 

295 

0.3608524 

0.3595003 

179 

14 

0.3973346 

• 

0.405.3334 

465 

0.8255144 

0.8222674 

299 

0.3581200 

0..3567118 

174 

15 

+0.4133004 

+0.4212351 

+455 

-0.8189562 

-0.8155810 

+303 

-0.3552758 

-0.3538120 

-169 

16 

0.4291367  1  0.437004G 

444 

0.8121422 

0.8086402 

307 

0.3523206 

0.3508017 

164 

17 

0.4448382   0.4526367 

434 

0.8050751 

0.8014476 

309 

0.3492555 

0.3476821 

159 

18 

0.4603997.  0.4681263 

423 

0.7977577 

0.7940058 

312 

0.3460817 

0.3444543 

154 

19 

0.4758161 

0.4834685 

413 

0.7901928   0.7863174 

1 

314 

0.3428003 

0.3411194 

149 

20 

+0.4910829 

+0.4986589 

+403 

-0.7823815' -0.7783850 

+316 

-0.33.94123 

-0.3376787 

-144 

21 

O.5061959 

0.5136934 

393 

0.7743282  1  0.7702116 

318 

0.3359191 

0,3341333 

140 

22 

0.5211507 

0.5285674 

383 

0.7660356   0.7618005 

320 

0.3323217 

0.3304844 

135 

23 

0.5359428   0.5432765 

373 

0.7.575067   0.7.531546 

321 

0.3286216 

0.3267335 

131 

24 

0.5505678 

0.5578164 

363 

0.7487444 

0.7442766 

322 

0.3248201 

0.3228818 

126 

25 

+O.5650216 

+0.5721831 

+353 

-0.7397515  1  -0.7351694 

+323 

-0.3209186 

-0.3189306 

1  -hJ2 

26 

0.5793002 

0.5863726 

343 

0.7309807  1  0.7258357 

324 

0.3169181 

0.3148811 

117 

27 

0.5933996 

0.6003808 

333 

0.7210849 

0.7162785 

324 

0.3128198 

0.3107344 

113 

28 

0.6073157 

0.61420.38 

324 

0.7114169 

0.7065006 

324 

0.3086250 

0..3064919 

109 

29 

0.6210446 

0.6278377 

314 

0.7015297 

0.6965050 

324 

0.3043352 

0.3021551 

104 

30 

+0.6345825 

+0.6412786 

+304 

-0.6914266 

-0.6862949 

+324 

-0.2999517 

-0.2977253 

-99 

31 

0.6479256 

0.6545228 

295 

0.6811104 

0.67587.32 

323 

0.2954759 

0.2932037 

95 

Feb.  1 

0.6610700 

0.6675664 

286 

0.6705837 

0.6652424 

322 

0.2909090 

0.2885917 

91 

2 

0.6740118 

0.6804054 

277 

0.6598495 

0.6544056 

321 

0.2862522 

0.2838904 

^ 

3 

0.6867470 

0.6930358 

268 

0.6489109 

0.6433660 

.320 

0.2815067 

0.2791011 

83 

4 

+0.6992715 

+0.7054535 

+259 

-0.6377711 

-0.6321268 

+318 

-0.2766739 

-0.2742253 

-79 

5 

0.7115814 

0.7176546 

250 

0.6264334 

0.6206915 

317 

0.2717554 

0.2692646 

6 

0.7236727 

0.7296351 

241 

0.6149013 

0.6090635 

315 

0.2667528 

0.2642206 

71 

7 

0.7355414 

0.7413912 

232 

0.6031783 

0.5972464 

313 

0.2616677 

0.2590947 

67 

8 

0.7471839 

0.7529190 

224 

0.591 2681 

0.5852439 

311 

0.2565014 

0.25*38884 

63 

9 

+0.7585962 

+0.7642148 

+216 

-0.5791742 

-0.5730595 

+309 

-0.2512555 

-0.2486033 

-59 

10 

0.7697745 

0.7752747 

208 

0.5669003 

0.5606972 

306 

0.2459316 

0.2432410 

5>5 

11 

0.7807151 

0.7860951 

200 

0.5544507 

0.5481612 

304 

0.2405316 

0.2378035 

51 

12 

0.7914144 

0.7966726 

192 

0.5418295 

0.5354558 

301 

0.2350571 

0.2322924 

47 

13 

0.8018693 

0.8070041 

184 

0.5^0408 

0.5225851 

298 

0.2295098 

0.2267096 

43 

14 

+0.8120766  +0.H170864 

+177 

-0.5160891 

-0.5095536 

+295 

-0.2238918 

-0.2210569 

-  40 

15 

+0.8220331 

+0.8269162 

+169 

-0.5029790 

-0.4963659 

+292 

-0.2182049 

-0.2153363 
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1 

1 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

l>»t«. 

X 

True  Equinox. 

Redac. 

to 

Mean 

Eq*xof 

Jan.  0. 

Y 

Tnie  Bqninox. 

Bedno. 

to 

Mean 

Eq'xof 

Jan.O. 

z 

True  Equinox. 

Redno. 

to 

Mean 

Eq'xof 

Jan.O. 

yoon.             .Hidni^ht. 
+0.8220331  +0.8269162 

Ifoon. 
+  169 

Noon. 

XxdnighU 
-0.4963659 

Noon. 
+292 

Noon, 
-0.2182049 

>  Midnight. 
-0,2153363 

Noon. 

I 

Feh.  15 

-0.5029790 

1 

-36 

16 

0.8317355   0.8:^4906 

162 

0.4897150 

0.4830265 

289 

0.212451 1 

0.2095498 

32 

17 

0.8411811,  0.8458068 

155 

0.4763015 

0.4695400 

286 

0.2066323 

0.2036992 

28 

18 

0.8503674   0.8548626 

148 

0.4627429 

0.4559106 

283 

0.2007504 

0.1977866 

25 

19 

0.8592922 '  0.8636559 

141 

0.4490437 

0.4421427 

280 

0.1948075 

0.I9I8I37 

22 

20 

+0.8679535'  f0.872l845 

+  135 

-0.43.52082 

-0.4282409 

+276 

-0.1888052 

-0.1857825 

-19 

21 

0.8763490 '  0.8804462 

128 

0.4212412 

0.4142098 

273 

0.1827456 

0.1796951 

16 

22 

0.8844764   0.8884389 

122 

0.4071472 

0.4000.5.39 

269 

0.1766308 

0.17355.34 

12 

23 

0.8923337   0.8%  1607 

115 

0.3f)29304 

0.3857773 

265 

0.1704627 

0.1673593 

9' 

24 

0.8099194 .  0.9036099 

1 

109 

0.3785951 

0.3713843 

261 

0.1642432 

0.1611147 

.6! 

25 

+0.9072318  j  +0.9107849 

+  103 

-0.3641455 

-0.3568792 

+257 

-0.1579740 

-0.1548214 

-  3 

26 

0.9142690   0.9176838 

97 

0.3495860 

0.3422663 

253 

0.1516571 

0.1484814 

+  1 

27 

0.9210292,  0.9243048 

91 

0.3349208 

0.3275498 

249 

0.1452944 

0.1420965 

4 

28 

0.9275105,  0.9306461 

85 

0.3201510 

0.3127338 

244 

0.1388878 

0.1356686 

7 

29 

0.9337114   0.9367063, 

79 

0.3052898 

0.2978225 

240 

0.1324391 

0.1291995 

lOl 

j 

Mar.  1 

+0.9396305 

+0.9424836 

+  74 

-0.2903325 

-0,2828203 

+235 

-0.1259501 

-0.1226911 

+  14 

2 

0.9452657 

0.9479763 

69 

0.2752864 

0.2677315 

231 

0.1194227 

0.1I6I452 

J7; 

3 

0.9506153 

0.9531826 

64 

0.2601559 

0.2525603 

226 

0.1128588 

0.1095637 

20 

4 

0.9556779   0.958101 1 

59 

0.24494.53 

0.2373113 

221 

0.1062602 

0.1029486 

23 

5 

0.9604519   0.9627302 

51 

0.2296592 

0.2219892 

216 

0.0996290 

0.0963019 

25 

6 

+0.9649357  +0.9670683' 

+  49 

-0.2143021 

-0.2065984 

+211 

-0.0929673 

-0.0896257 

+28 

7 

0.9691^7  1  0.971 1139, 

45 

0.1988787 

0.191 1436 

207 

9.0862770 

0.0829219 

31 

8 

0.9730265*  0.9748656 

40 

0.1833937 

0. 1 75(>296 

202 

0.0795601 

0.076 1:.»23 

34 

9 

0.9766308,  0.9783222 

36 

0.1678519 

0.1600612 

197 

0.0728184 

0.0694390 

36 

10 

0.9799393  :  0.9814825 

32 

0.1522581 

0.1444434 

192 

0.0660541 

0.0626642 

39 

11 

+0.9829511  1 +0.984  :M57 

+  28 

-0.1366175 

-0.1287814 

+  187 

-0.0592695 

-0.0558703 

+41 

12 

0.9856655   0.9869110 

24 

0.1209354 

0.1130805 

182 

0.0524669 

0.0490595 

44 

13 

0.9880818   0.9891779 

21 

O.I  0.52 109 

0.0973455 

177 

0.0456483 

0.04223:^ 

46 

14 

0.9<M)I993i  0.9911459 

17 

0.0.-94667 

0.0815813 

172 

0.0388159 

0.0353953 

49 

15 

0.9920176 

0.9928147 

•   14 

0.07.36898 

0.0657930 

167 

0,0319718 

0.0285461 

51 

16 

+0.9935:J68  +0.9941843 

+  II 

-0.0578915 

-0.0499859 

+  162 

-0.0251182 

-0.0216886 

+53 

17 

0.9947569   0.9952548 

8 

0.0420769 

0.034 1 651 

156 

0.0182574 

0.0148250 

55 

18 

0.9956779'  0.9960263 

.'> 

0.0262511 

0.0183355 

151 

0.01 13915 

0.0079574 

58; 

19 

0.9962999  i  0.996491K) 

+  2 

-0.0104189 

-0.0025020 

146 

-0.0045227 

-0.0010880 

60 

20 

0.9966234 

0.9966735 

-  1 

+0.0054148 

+0.0133306 

141 

+0.0023468 

+0.0057811 

62, 

21 

+0.9966492 

+0.9965507 

-  4 

+0.0212452 

+0.0291578 

+ 1 35 

+0.0092  N  9 

+0.0126479 

+64, 

22 

0.9963779   0.99613 II 

6 

0.0370678 

0.0449750 

130 

0.0160798 

0,0195105 

67, 

2:) 

0.9958102 

0.9954154 

8 

0.0528784 

0.0607778 

124 

0.0229396 

0.0263669 

69 

24 

0.9949466 

0.9944042 

10 

0.0686724 

0.0765617 

119 

0.0297921 

0.0332150 

71 

25 

0.9937879 

0.9930984 

12 

0.0844450 

0.0923220 

113 

0.0366353 

0.0400527 

73 

26 

+0.9923351 

+0.9914987 

-  14 

+0.I00I9I8 

+0.1080543 

+  108 

+0.0434671 

40.0468781 

+75 

27 

0.9905888 

0.9896059 

16 

0.1159085 

0.1237543 

102 

0.0502857 

0.0.536895 

77 

28 

0.9885497 

0.9874207 

17 

0.1315908 

0.1394179 

96 

0.0570894 

0.0604851 

79 

29 

0.9862187 

0.9849440 

19 

0.1472347 

0.1550410 

90 

0.0638765 

0.0672629 

81 

30 

0.9835966 

0.9821766 

20 

0.1628360 

0.1706193 

84 

0.0706447 

0.0740210 

83 

31 

+0.9806841  +0.9791192 

-  21 

+0.1783903 

+0.1861484 

+  78 

+0.0773921 

+0.0807575 

+85 

32 

f  0.9774821 

1  +0.9757728 

-  22 

+0.1938930 

+0.2016236 

+  72 

+0.0841171 

+0.0874706 

+87 
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FOR  GftEENWIOH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trne  Equinox. 

Redoc. 

to 

Mean 

Eq'xof 

Jan.  0 

Y 

Tnie  Eqainox. 

Reduo. 

to 

Mean 

Eq'zof 

Jan.  0 

z 

Tme  Eqainox. 

Bdba 

«» 

Mean 

Eq'zof 

Jan.O. 

1 

Noon.  ' 
+  37' 

yoon. 

Midnight. 
+0.9757728 

Noon. 
-  22 

Noon. 
+0.1938930 

Midnight 

Noon. 

Noon. 

Midnight. 

Apr.     1 

+0.9774821 

+0.2016236 

+  72 

+0.0841171 

+0.0874706 

2 

0.9739915 

0.9721383 

23 

0.2093396 

0.2170405 

66 

0.0908179 

0.0941584 

89 

3 

0.9702132 

0.9682164 

23 

0.2247260 

0.2323951 

61 

0.0974924 

0.1006191 

91 

1 

4 

0.9661480 

0.9640081 

23 

0.2400477 

0.2476828 

55 

0.1041386 

0.1074506 

92 

5 

0.9617969 

0.9595146 

23 

0.2553001 

0.2628988 

49 

0.1107547 

0.1140509 

94 

1 

6 

+0.9571613 

+0.9547373 

-  24 

+0.2704783 

+0.2780383 

+  43 

+0.1173387 

4O.1206I81 

+  96 

7 

0.9522426 

0.9496776 

24 

0.2855779 

0.29:W967 

37 

0.12.38886 

0.1271501 

96 

8 

0.9470423 

0.9443371 

23 

0.3005940 

0.3080693 

31 

0.1304023 

0.1336450 

99  ] 

9 

0.9415621 

0.9387176 

23 

0.3155219 

0.3229515 

25 

0.1368779 

0.1401008 

101 

10 

0.93580.38 

0.9328208 

23 

0.3303573 

0.3377389 

19 

0.1433134 

0.1465156 

10:1 

II 

+0.9297689 

+0.9266485 

-  22 

+0.3450956 

+0.3524268 

+  13 

+0.1497070 

+0.1528874 

+105 

]2 

0.9234595 

0.9202027 

21 

0.3597320 

0.3670106 

7 

0.1560566 

0.1592142 

106 

13 

0.9168783      0.9134866 

20 

0.3742620 

0.38l4a58 

+     1 

0.1623602 

0.1654940 

108 

14 

0.9100276 

0.9065023 

19 

0.3886813 

0.3958480 

-     5 

0.1686157 

0.1717249 

no 

15 

0.9029105 

0.8992524 

18 

0.4029853 

0.4100927 

11 

0.1748214 

0  J  779050 

112 

16 

+0.89.55287 

+0.8917395 

-  16 

+0.4171698 

+0.4242159 

-  17 

+0.1809754 

+0.1840325 

-1-113 

;       17 

0.8878852 

0.8839663 

14 

0.4312307 

0.4382137 

23 

0.1870759 

0.1901057 

115 

18 

0.8799830 

0.8759.358 

12 

0.4451644 

0.4520824 

29 

0.I93I2I3 

0.1961229 

117 

1           19 

0.8718250 

0.8676508 

10 

0.4589673 

0.4658184 

35 

0.1991100 

0.2020825 

119 

20 

0.8634138 

0.8591141 

7 

0.4726355 

0.4794178 

40 

0.2050402 

0.2079828 

120 

21 

+0.8547522 

+0.8503286 

-     4 

+0.4861650 

+0.4928766 

-  46 

+0.21 09 1 02 

+0.2138221 

+  122 

22 

0.8458435 

0.8412974 

-     1 

0.4995522 

0.5061915 

51 

0.2167184 

0.2195989 

124 

23 

0.8:^66906 

0.8320235 

+    2 

0.5127940 

0.5193594 

57 

0.2224634 

0.2253119 

126 

24 

0.8272964 

0.8225097 

5 

0.5258872 

0.5323769 

62 

0.2281439 

0.2309595 

128 

25 

0.8176637 

0.8127589 

8 

0.5388283 

0.5452407 

68 

0.2337583 

0.2365403 

130 

26 

+0.8077954    +0.8027739 

+   12 

+0.5516139 

+0.5579473 

-  73 

+0.2393051 

+0.2420527 

+131 

1           27 

0.7976943      0.7925574 

16 

0.5642405 

05704933 

79 

0.2447826 

0.2474951 

1.33 

28 

0.7873632  1    0.7821122 

20 

0.5767050 

0.5828756 

84 

0.2501895 

0.2528662 

134 

29 

0.7768048 

0.7714412 

24 

0.5890043 

0.5950910 

90 

0.2555246 

0.2581649  t 

136 

30 

1 

0.7660219 

0.760.5472 

28 

0.6011350 

0.6071361 

^5 

0.2607866 

0.2633897 

138 

t 
Ma>-      1 

+0.7550175 

+0.7494333 

+  32 

+0.61309.37 

+0.6190075 

-100 

+0.2659740 

+0.2685392 

+  140 

1             2 

0.7437949!    0.7381027 

.37 

0.6248770 

0.6,307016 

105 

0.2710852 

0.2736117 

141 

i             3 

0.7323571  1    0.7265584 

42 

0.6364810 

0.6422147 

110 

0.2761185 

0.27860.56 

143 

1 

4 

0.7207071 

0.7148035 

47 

0.6479024 

0.65354:J6 

115 

0.2810726 

0.2a35l96  i 

144 

5 

0.7088481  '    0.7028413 

52 

0.6591381 

0.6646852 

120 

0.2859462 

0.288:1524  1 

146 

6 

+0.6967835    +0.6<)06753 

+  58 

+0.6701847 

+0.6756359 

-124 

+0.2907379 

+0.2931025 

+M7 

1 

7 

0.6845169!    0.6783091 

(;3 

0.6810386 

0.6863923 

129 

0.2954461 

0.2977685 

149 

8 

0.6720.520 

0.66,^)7464 

69 

0.6916964 

0.6969510 

133 

0.3000694 

0.3023488 

1.51 

i             9 

0.6593925 

0.6529910 

75 

0.7021552 

0.70r3090 

137 

0.3046064 

0.3068421 

153 

1           10 

0.6465424      0.6400471 

81 

0.71241 17 

0.7174631 

.141 

0.3090558 

0.3112472 

155 

11 

+0.6335057  .  +0.6269!  87 

+  87 

+0.7224626 

+0.7274101 

-145 

+0.31.34163 

+0.3155627 

+157 

12 

0.6202866      0.6136100 

94 

0.732:W5I 

0.7371473 

149 

0.3176865 

0.3197874 

ia» 

»3 

0.6068893      0.6001252 

101 

0.7419364 

0.7466719 

15:) 

0.3218652 

0.3239199 

I6i 

14 

0.5933181       0.5864687 

108 

0.7513537 

0.7559813 

156 

0.325951 1 

0.3279591 

163 

15 

0.5795775      0.5726449 

115 

0.7605545 

0.7650729 

159 

0.3299432 

0.3319038 

165 

16 

+0.5656717    +().55tl6581 

+  122 

+0.7695:^63 

+0.7739444 

'162 

+0.3:138403 

+0.3357530 

+167 

i       17 

+0.5516048    +0.5445124 

+  129 

+0.7782969 

+0.7825936 

!   -165 

+0.3376415 

+0.3395059 

+169 
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FOR  GRKENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

1 

X 

Tme  Equinox. 

Redno. 

to 

Mean 

Eq*xof 

Jaii.Oi. 

Y 

Tme  Sqnlnoz. 

Bedoo. 

to 

Mmd 

Eq'xot 

JuuO. 

z 

Tme  Eqalnoz. 

Bedna 

to 

Mean 

Eq'xof 

Jan.O. 

iVbon.      Midnight 
-M).5516048  +0.5445124 

JwOCfi. 

Jfoon. 

JIBdwighL 

Jfoon. 

yoon. 

Midnight. 

Jfoon. 

May  17 

+129 

+0.7782969 

+0.7825936 

-165 

+0.3376415 

+0.3395059 

+169 

18 

0.5373813 

0.5.302123 

137 

0.7868342 

0.7910185 

167 

0.3413458 

0.3431614 

171 

19 

0.5230059 

0.5157626 

144 

0.7951464 

0.7992175 

170 

0.344952:) 

0.3467187 

173 

1 

20 

0.5084831 

0.501 1677 

152 

0.8032317 

0.8071886 

172 

0.3484602 

0.3501770 

175  1 

21 

0.4938171 

0.4864316 

160 

0.8110880 

0.8149297 

174 

0.3518687 

0.3535354 

176 

22 

+0.4790119 

+0.4715584 

+168 

+0.8187133 

+0.8224389 

-175 

+0.3551770 

+0.3567932 

+178 

23 

0.4640717 

0.4565523 

176 

0.8261060 

0.8297147 

177 

0.3583842 

0.3599496 

180 

24 

0.4490008 

0.4414176 

185 

0.8332645 

0.8367555 

178 

0.3614896 

0.3630039 

182 

25 

0.4338034 

0.4261584 

193 

0.8401872 

0.8435597 

179 

0.3644925 

0.3659554 

184 

26 

0.4184835 

0.4107787 

202 

0.8468725 

0.8501256 

179 

0.3673923 

0.3688033 

186 

27 

+0.4030449 

+0.3952824 

+211 

+0.8533187 

+0.8564516 

-180 

+0.3701882 

+0.3715470 

+188 

28 

0.3874918 

0.3796737 

220 

0.8595240 

0.8625358 

180 

0.3728796 

0.3741858 

190 

29 

0.3718284 

0.3639567 

228 

0.8654868 

0.8683767 

180 

0.3754657 

0.3767189 

192 

:)0 

0.3560589 

0.3481356 

237 

0.8712055 

0.8739727 

180 

0.3779457 

0.3791457 

194 

31 

0.3401872 

0.3322144 

246 

0.8766783 

0.8793220 

180 

0.3803191 

0.3814655 

196 

JllU«»   1 

+0.3242176 

+0.3161975 

+255 

+0.8819034 

+0.8844226 

-179 

+0.3825852 

+0.3836777 

+199 

2 

0.3081546 

0.3000895 

264 

0.8868791 

0.8892729 

178 

0.3847432 

0.3857814 

201 

3 

0.2920028 

0.2838950 

273 

0.89160-36 

0.8938714 

177 

0.3867924 

0.3877760 

203 

4 

0.2757668 

0.2676186 

282 

0.8960757 

0.8982166 

176 

0.3887322 

0.3896608 

205 

5 

0.2594512 

0.2512651 

292 

0.9002938 

0.9023071 

174 

0.3905620 

0.3914353 

208 

6 

+0.2430609 

+0.2348392 

+301 

+0.9042564 

+0.9061415 

-172 

+0.31K228I0 

+0.3930987 

+210 

7 

0.2266006 

0.2183458 

310 

0.9079622 

0.9097184 

170 

0.3938886 

0.3946505 

212 

8 

0.2100753 

0.2017899 

319 

0.9114098 

0.9130365 

167 

0.3953845 

0.3960904 

214 

9 

0.1934899 

0.1851764 

329 

0.9145982 

0.9160950 

164 

0.3967682 

0.3974179 

217 

10 

0.1768496 

0.1685105 

338 

0.9175267 

0.9188933 

161 

0.3980393 

0.3986325 

219 

11 

+0.1601595 

+0.1517974 

+347 

+0.9201947 

+0.9214307 

-157 

+0.3991973 

+0.3997339 

+221 

12 

0.1434246 

0.1350420 

35() 

0.9226015 

0.9-237067 

153 

0.4002420 

0.4007218 

223 

13 

0.1266499 

0.1182493 

365 

0.9247464 

0.9257206 

149 

0.4011732 

0.4015961 

226 

14 

0.1098405 

0.1014244 

374 

0.9266291 

0.9274721 

145 

0.4019907 

0.4023567 

228 

15 

0.0930014 

0.0845724 

.383 

0.9282494 

0.9289612 

140 

0.4026943 

0.4030034 

231 

16 

+0.0761377 

+0.0676982 

+392 

+0.9296074 

+0.9301880 

-135 

+0.4032840 

+0.4035361 

+233 

17 

0.0592542 

0.0508065 

401 

0.9307031 

0.9311526 

130 

0.4037597 

0.4039548 

236 

18 

0.042.3555 

0.0339018 

410 

0.9315365 

0.9318550 

124 

0.4041215 

0.4042597 

238 

19 

0.0254461 

0.0169889 

418 

0.9321079 

0.9-322955 

118 

0.4043695 

0.4044509 

241 

20 

+0.0085309 

+0.0000726 

427 

0.9324175 

0.9324743 

111 

0.4045038 

0.404F284 

243 

21 

-0.008385:1 

-0.0168425 

+435 

+0.9324656 

+0.9323916 

-104 

+0.4045244 

+0.4044922 

+246 

22 

0.0252982 

0.0337521 

443 

0.9322522 

0.9320476 

97 

0.4044315 

0.4043425 

248 

23 

0.0422036 

0.0506521 

451 

0.9317777 

0.9314426 

89 

0.4042251 

0.4040794 

251 

24 

0.0590971 

0.0675380 

459 

0.9310422 

0.9305767 

81 

0.4039054 

0.4037031 

254 

25 

0.0759741 

0.0844051 

467 

0.9300459 

0.9294501 

73 

0.4034726 

0.4032138 

257 

26 

-0.0928301 

-0.1012489 

+475 

+0.9287891 

+0.9280631 

-  65 

+0.4029268 

+0.4026116 

+260 

27 

0.1096608 

0.1180653 

482 

0.9272721 

0.9264161 

56 

0.4022681 

0.4018965 

262 

28 

0.1264618 

0.1348498 

490 

0.9254951 

0.9245092 

47 

0.4014966 

0.4010687 

265 

29 

0.1432286 

0.1515978 

497 

0.9234582 

0.9223425 

38 

0.4006125 

0.4001283 

268 

30 

0.1599568 

0.1683048 

504 

0.9211617 

0.9199163  ' 

29 

0.3996159 

0.3990755 

271 

31 

-0.1766415 

-0.1849660 

+511 

+0.9166060' +0.9172311 

-  19 

+0.3985070 

+0.3979105 

+273 

32 

-0.1932780 

-0.2015767 

+518 

+0.9157915  +0.9142873 

-  10 

+0.3972859 

+0.3966334 

+276 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redoo. 

to 

Mean 

Eq'zof 

Jan.  0. 

Noon. 
-1-511 

y 

Tme  Bqaiuox. 

R«dao. 

to 

Mean 

Sq'xof 

Jan.  0 

z 

Tme  Bqoinox. 

Bedooi 

to 
Mean 

Eq'xof 
Jaa.O. 

Hoan. 

Midnight. 
-0.1849660 

Noofi. 
+0.9186060 

Midnight 

Jfoon. 

JVoon. 

Midnight 

Noon.  ' 
+273 

July     1 

-0.1766415 

+0.9172311 

-  19 

+0.3985070 

+0.3979105 

3 

0.1932780 

0.2015767 

518 

0.9157915 

0.9142873 

-  10 

0.3972859 

0.3966334 

276 

3 

0.2098616 

0.2181320 

524 

0.9127185 

0.9110853 

0 

0.3959528 

0.3952444 

279 

4 

0.2263874 

0.2346270 

530 

0.9093875 

0.9076256 

+  10 

0.3945079 

0.3937437 

282 

5 

0.2428503 

0.2510567 

536 

0.9057993' 

0.9039090 

21 

0.3929515 

0.3921317 

285 

6 

-0.2592457 

-0.2674166 

+542 

+0.9019547 

+0.8999365 

+  31 

+0.3912841 

+0.3904089 

+288' 

7 

0.2755688      0.2837016 

547      0.8978547 

0.8957092 

42 

0.3895061 

0.3885757 

290 

8 

0.2918143 

0.2999064 

5.52 1    0.89.35003 

0.8912281 

53 

0.3876179 

0.3866:)26 

293 

9 

0.3079773 

0.3160262 

557      0.8888927 

0.8864945 

65 

0.3856198 

0.3846799 

296 

1 

10 

0.3240528      0.3320561 

562      0.8840335 

0.8815101 

77 

0.3835125 

0.3824182 

299 

11 

-0.3400358  i -0.3479912 

+566  j  +0.8789243 

+0.8762764 

+  89 

+0.3812967 

+0.3801484 

+301 

12 

0.3559217 i    0.3638268 

570      0.8735665 

0.8707950 

101 

0.3789731 

0.3777712 

304 

13 

0.3717059 j     0.3795585 

574      0.8679619 

0  8650677 

114 

0.3765424 

0.3752872 

306 

14 

0.3873838 i    0.3951816 

577 

0.8621125 

0.8590966 

126 

0.3740054 

0.3726972 

309 

15 

0.4029509 

0.4106916 

580 

0.8560202 

0.8528836 

139 

0.3713627 

0.3700021 

311 1 

16 

-0.4184029; -0.4260843 

+583 

+0.8496869 

+0.8464307 

+151 

+  0.3686154 

+0.3672028 

+314 ; 

17 

0.4337354  |    0.44 1 3555 

586 

0.8431148 

0.8397400 

164 

0.3657643 

0.3643002 

316 

18 

0.4489444       0.4565013 

587 

0.a363060 

0.8328137 

177 

0.3628104 

0.3612952 

319 

19 

0.4640260 j    0.4715177 

589 

0.8292628 

0.8256540 

190 

0.3597546 

0.3581888 

.322 

20 

0.4789762 

0.4864007 

591 

0.8219872 

0.8182629 

203 

0.3565979 

0.3549819 

325 

21 

-0.4937910 '-0.501 1464 

+592 

+0.814481 1 

+0.8106423 

+217 

+0.35334 1 1 

+0.3516754 

+328 

22 

0.5084665 

0.5157.508 

593 

0.8067465 

0.8027943 

231 

0.3499851 

0.3482702 

331 

23 

0.5229988 

0.5302099 

593 

0.7987856 

0.7947211 

244 

0.3465309 

0.3447673 

:m 

24 

0.5373839      0.5445201 

'      593 

0.7906007  '    0.7864249 

257 

0.3429795 

0.3411676 

:OT 

25 

0.5516183  1    0.5586779 

1 

593 

0.7821936 

0.7779074 

271 

0.3393318 

0.3374720 

3.39 

i           26 

-0.5656984  ,  -0.5726794 

+592 

+0.7735661  1+0.7691705 

+285 

+0.3:^55886  j +0..33368I4 

+348 

27 

0.5796203  1     0.5865206 

591 

0.7647203      0.7602163 

299 

0.3317507 

0.3297966 

'      'M4 

28 

0.5933799!     0.6001976 

590 

1 

0.7556584      0.7510472 

313 

0.3278192  1    0.3258187 

1 

.347 

1           29 

1 

0.6069733  1    0.61.37064 

588 

0.7463827  1     0.7416655 

327 

0.32:^7951  1    0..3217487 

M9 

1           30 

0.6203965,    0.6270429 

586 

0.7368956  |    0.7320735 

341 

0.3196795 

0.3175676 

i     351 

'            31 

-0.6336453 

-0.6402030 

+584 

1 

+0.7271993  ■  +0.7222733 

+355 

+0.3154733    +0.3i:«364 

+:i53 

1 

Aug.    1 

0.6467157 

0.6531827 

581 

0.7172959      0.7122673 

.369 

0.3111773      0.3089960 

1      356 

2 

0.6596037'    0.6659781 

1 

578 

0.7071879  1    0.7020580 

.384 

0.3067926      0.3045675 

358 

3 

0.6723054       0.6785a51 

575 

0.6968780,    0.6916483 

398 

0.3023205.    0.3000522 

:m 

4 

0.6848167      0.6909996 

r37l 

0.6863692 

0.6810410 

413 

0.2977623 

0.2954512 

.      362 

5 

-0.6971334    -0.7032175 

+567 

+0.6756642    +0.6702389 

+427 

+0.2931190    +0.2907658 

+365 

J 

6 

0.7092516'    0.71.52350 

562 

0.6647657      0.6592451 

441 

0.28a39l9      0.2859973 

'      367 

1 

7 

0.7211674 

0.7270483 

557 

0.6536772 

0.6480629 

455 

0.2835823 

0.2811470 

'     369 

1 

8 

0.7328774 

0.7380540 

552 

0.6424022      0.6366959 

469 

0.2786916 

0.2762163 

,      371 

9 

0.7443779       0.7500483 

547 

0.6309441       0.6251475 

483 

0.2737213 

0.2712068 

j      374 

10 

-0.7556651     -0.7612277 

+541 

1 

+0.6193063  1 +0.6134211 

+497 

+0.2686731 

+0.2661201 

+376 

II 

0.766:^357      0.7721888 

535 

0.6074921  ;    0.6015201 

511 

0.2635483 

0.2609577 

.378 

12 

0.7775865      0.7829285 

528 

0.5955052      0.5894484 

524 

0.258:3484      0.2557209 

:<dO 

13 

0.7882143^    0.7934437 

521 

0.5833495,    0.5772096 

538 

0.25.30750 

0.2504113 

382 

14 

0.7986162      0.8037317 

514 

0.5710286]    0.5648074 

551 

0.2477297 

0.2450306 

;      384 

15 

-0.8087895    -0.8137894 

+506 

+0.5585459    +0.5522452 

+5651+0.2423141    +0.2395805 
+5781+0.2368298    +0.2340625 

i   +386 

1 16 

-0.8187314    -0.8236148 

+498 

+0.5459052  i  +0.5395268 

,   +388 
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FOB  GREEU  WIOH  MEAN  NOON  AND  MIDNIGHT. 

1 

Date. 

X 

Tnie  Eqninox. 

Bedno. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

True  Eqaioox. 

Bedno. 
.  to 
Mean 
Eq'x  of 
Jan.O. 

Noon. 

z 

True  Eqainox 

1 

Redac' 

to 

Mean 

Eq'xof; 

Jan.O. 

JToon. 

Midnight. 

Ifoon. 

Ifoon. 

Midnight. 
+0.5,395268 

Ifoon. 
+0.2.368298 

Midnight. 

Noon. 

Aug.  16 

-0.8187314 

-0.8236148 

+498 

+0.5459052 

+578 

+0.2340625 

+388 

17 

0.8284391 

0.8332042 

490 

0.5331101 

0.5266.'>.59 

,591 

0.2312785 

0.2284783 

390 

18 

0.81)79100 

0.8425560 

481 

0.5201644 

0.5136362 

604 

0.225<)6I8 

0.2228294 

391 

19 

0.8471420 

0.8516676 

472 

0.5070717 

0.5004713 

617 

0.2199812 

0.2171174 

393 

20 

0.8561326 

0.8605364 

462 

0.4938353 

0.4871644 

630 

0.2142382 

0.21 13439 

394 

21 

-0.8648791 

-0.8691601 

+452 

+0.4804588 

+0.4737191 

+643 

+0.2084346 

+0.2055105 

+396' 

1 

22 

0.8733793 

0.8775364 

442 

0.4669456 

0.4601389 

655 

0.2025717 

0.1996186 

.397 

23 

0.8816309 

0.8856627 

432 

0.4532993 

0.4464274 

668 

0.1966511 

0.1936698 

398 

24 

0.8806314 

0.8935366 

421 

0.4395234 

0.4325881 

680 

0.1906744 

0.1876656 

399 

25 

1 

0.8973782 

0.9011557 

410 

0.4256215 

0.4186245 

692 

0.1846432 

0.1816077 

401 

26 

-0.9048690 

-0.9085176 

+399 

+0.4115972 

+0.4045403 

+703 

+0.1785.591 

+0.1754977 

+402 

27 

0.9121014 

0.9156199 

388 

0.3974540 

0.3903389 

715 

0.1724236 

0.1693370 

403 

1    ^ 

0.9190730 

0.9224602 

376 

0.:3831953 

0.3760239 

726 

0.1662380 

0.1631271 

404 

'    29 

0.9257813 

0.9290358 

364 

0.3688251 

0.3615995 

737 

0.1600041 

0.1568697 

405 

30 

0.93222:56 

0.9353443 

351 

0.3543474 

0.3470095 

748 

0.1537237 

0.1505667 

406 

1    ^» 

-0.9383976 

-0.9413834 

+339 

+0.3397662 

+0.3324380 

+759 

+0.1473986 

+0.1442199 

+407 

Sept.  1 

0:9443013 

0.9471510 

326 

0.3250854 

0.3177091 

709 

0.1410305 

0.1378310 

408 

2 

0.9499322 

0.9526446 

313 

0.3103095 

0.3028873 

780 

0.1346212 

0.1314018 

409 

3 

0.9552880 

0.9578620 

299 

0.2954430 

0.287977 1 

790 

0.1281725 

0.1849340 

410 

1 

4 

0.9603666 

0.9628014 

286 

0.2804901 

0.2729827 

799 

0.l2l6tj62 

0.1184296 

411  1 

5 

-0.9651662 

-0.9674609 

+272 

+0.2654553 

+0.2579086 

+809 

+0.1151642 

+0.1118905 

+411 

1 

6 

0.9696851 

0.9718389 

258 

0.8503431 

0.2427594 

819 

0.1086084 

0.1053187 

4121 

7 

0.97.39218 

0.9759339 

243 

0.2351581 

0.2275398 

828 

0.1020211 

0.0987163 

412' 

8 

0.9778747 

0.9797445 

229 

0.2199051 

0.2122546 

837 

0.0954042 

0.09208."i3 

412 

'     9 

0.9815425 

0.9832693 

214 

0.2045888 

0.1969085 

845 

0.0887597   0.0854277 

413' 

10 

-0.9849242 

-0.9865075 

+  199 

+0.18*12140 

+0.1815061 

+853 

+0.0820895 

+0.07874.55 

+413 

11 

0.9880188 

0  9894582 

183 

0.1737852 

0.1 66052 I 

861 

0.0753957 

0.0720407 

413 

1    1^ 

0.9908253 

0.9921203 

168 

0.1583071 

0.1505511 

869 

0.0686804 

0.06531.54 

413 

13 

0.993.3428 

0.9944931 

152 

0.1427845 

0.1350080 

876 

0.0619457 

0.0585717 

413 

14 

0.9955707 

0.9965760 

136 

0.1272220 

0.1194272 

883 

0.0551936 

0.0518116 

413 

15 

-0.9975087 

-0.9983690 

+120 

+0.1116239 

+0.10:)8129 

+890 

+0.0484260 

+0.0450370 

+412 

16 

0.9991.566 

0.9998717 

104 

0.0959945 

0.0881695 

897 

0.0416448 

0.0382498 

412, 

17 

1.0005139 

1.0010836 

87 

0.0803383 

0.0725015 

903 

0.0348520 

0.0314519 

412 

18 

1.0015803   1.0020042 

70 

0.0646596 

0.051)8132 

909 

0.0280495 

0.0246453 

411  . 

19 

1.0023553 

1.0026334 

53 

0.0489629 

0.04 II 091 

915 

0.0212393 

0.0178319 

410 

20 

-1.0028386 

-1.0029707 

+  36 

+0.0332524 

+0.0253933 

+921 

+0.0144232  +0.0110136 

+409 

3i 

1 .0030«)8 

1. 0030 158 

19 

0.0175323 

+0.0096699 

926 

0.0076031  +0.0041921 

408 

22 

1 .002^1286 

1 .0027683 

+  2 

+0.0018067 

-0.0060569 

931 

+0.0007807 

-0.0026307 

407 

23 

1.0025347 

1 .0022279 

-  16 

-^0.0139202 

0.0217827 

936 

-0.0060420 

0.00945-J9 

406 

24 

1.0018478 

1.0013944 

33 

0.0296438 

0.0375030 

[)4{ 

0.0128632 

0.0162726 

405' 

1 

25 

-1.0008675 

-1.0002674 

-  51 

-0.0453596 

-0.0532133 

+945 

-0.0196809 

-0.0230878 

•H03 

26 

0.91>95938 

0.9988469 

69 

0.0610632 

0.0(;89092 

949 

0.0264931 

0.0298966 

402 

27 

0.9980266 

0.9971328 

87 

0.0767504 

0.0845866 

953 

0.0332981 

0.0366972 

400 

28 

0.9961655 

0.9951247 

105 

0.0924169 

0.1002410 

956 

0.0400940 

0.0434878 

398 

29 

0.9940103 

0.9928224 

123 

0.1080580 

0.tl58({74 

959 

0.0468788 

0.0502663 

396 

30 

-O.U9ir>(i09 

-0.9902260 

-141 

-0.1236685 

-0.1314606 

+962 

-0.05,36504 

-6.0570306 

+394  > 

1 

31 

1-0.9888176 

-0.9873359 

-160 

-0.1392433 

-0.1470158 

+964 

-0.0604066 

-0.0637783 

+392. 
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FOB  GREENWICH  MEAN 

NOON  AND  MIDNIGHT. 

Date. 

1 

X 

Trne  Equinox. 

Bedao. 

to 

Moan 

Eq'xof 

Jan.  0. 

Trae  E 

r 

qainox. 
Midnight 

Kedoo. 

to 

Mean 

Eq'xof 

Jau.  0 

Noon. 

z 

True  Bquinox. 

Badoc 
to 

Mean 
Eq'xof 
Jao.O. 

Ifoon. 

MidnigKL 

Koon. 

Noon. 

Noon. 

Midnight. 

Noon. 
+392 

Oct.  1 

-0.9888176 

-0.9873359 

-  160 

-0.1392433 

-0.1470158 

-0.0604066 

-0.0637783 

2 

0.9857809 

0.9841526 

178 

0.1547777 

0.1625283 

966 

0.0671454  ;  0.0705076 

390 

3 

0.982451 1 

0.9806765 

197 

0.1702670 

0.1779932 

968 

0.0738647 

0.0772164 

:W7 

4 

0.9788289 

0.9769084 

216 

0.1857063 

0.1934056 

970 

0.0805625 

0.0839026 

'   385^ 

5 

0.9749150 

0.9728490 

235 

0.2010905 

0.2087605 

971 

0.0872365 

0.0905639 

m, 

6 

-0.9707102 

-0.9684992 

-  254 

-0.2164148 

-0.2240530 

+972 

-0.09.38845 

-0.0971982 

+379 

7 

0.9662157 

0.9638603 

273 

0.2316743 

0.2392782 

978 

0.1005046 

0.1038035 

376! 

8 

0.9614328 

0.9589339 

292 

0.246864 1 

0.25443i2 

973 

0.1070916 

0.1103776 

•373 

9 

0.9563632 

0.9537215 

311 

0.2619791 

0.2695070 

973 

0.1136522 

0.1169183 

370 

10 

0.9510085  1  0.9482247 

330 

0.2770145 

0.284.5009 

973 

0.1201755 

0.1234236 

:m 

11 

-0.9453701 

-0.9424451 

-  349 

-0.2919658 

-0.2994085 

+972 

-0.1266625 

-0.1298916 

+:i63 

12 

0.9394497 

0.9363845 

368 

0.3068284 

0.31422.52 

971 

0.1331111 

0.1363203 

:m) 

13 

0.9332493  |  0.9.300449 

388 

0.3215981 

0.3289468 

970 

0.1395193 

0.1427077 

356 

14 

0.9267710   0.9234284 

407 

0.3362707 

0.3435692 

969 

0.1458853 

0.1490519 

.353 

15 

0.9200169   0.9165371 

427 

0.3508418 

0.3580879 

967 

0.1522073 

0.1553511 

349 

16 

1 

-0.9129889  -0.9093730 

-  446 

-0.3653070 

-0.3724986 

+965 

-0.158483:) 

-0.1616034 

+345 

17 

0.90568^)2   0.9019380 

466 

(».3796621 

0.3867971 

963 

0.1647114 

0.1678070 

Ml 

18 

0.8981195   0.8942341 

485 

0.3939032 

0.4009797 

960 

0.1708899 

0.1739601 

337, 

19 

0.8902819   0.8862634 

505 

0.4080264 

0.4150425 

957 

0.1770172 

0.1800610- 

,332 

1     20 

0.8821786   0.8780281 

524 

0.4220277 

0.4289813 

954 

0.1830914 

0.1861080 

326 

21 

-0.87381 IH  -0.8695302 

-  544 

-0.4359030 

-0.4427920 

+951 

-0.1891107 

-0.1920993 

+:i23 

22 

0.8(»51834   0.8607719 

564 

0.4496482 

0.4564707 

947 

0.1950734 

0.1980331 

318 

:    *^3 

0.8562956   0.8517552 

584 

0.4632594 

0.4700134 

943 

0.2009779 

0.2039078 

313 

'     24 

0.8471506   0.8424822 

603 

0.4767326 

0.4834161 

939 

0.2068224 

0.2097216 

30« 

25 

0.8377501   0.8329548 

623 

0.4900636 

0.496(>746 

934 

0.2126051 

0.2154728 

:m 

26 

-0.82809(>4  -0.8231755 

-  643 

-0..5032484 

-0.5097847 

+929 

-0.2183244 

-0.2211597 

+298 

27 

0.8181923   0.8131471 

663 

0.5162828 

0.5227422 

924 

0.2239784 

0.2267803 

292 

28 

0.8080403   0.8028720 

683 

0.5291624 

0.535,5427 

919 

0.2295652 

0.2323328 

287 

1     29 

0.7976426   0.7923525 

703 

0.5418828 

0.5481819 

913 

0.2350830 

0.2378154 

281 

30 

0.7870019   0.7815914 

723 

0.5544396 

0.5606555 

907 

0.2405300 

0.2432264 

275 

31 

-0.7761213  -0.7705920 

-  743 

-0.5(568289 

-0.5729595 

+900 

-0.2459044 

-0.2485639 

+269 

Nov.  1 

0.7650041  .  0.7593577 

763 

0.5790467 

0.5850899 

893 

0.2512045 

0.2538262 

263 

2 

0.7536533  1  0.7478913 

783 

0.5910886 

0.5970422 

886 

0.2564286 

0.2590115 

257 

3 

0.7420720,  0.7361961 

803 

0.6029504 

0.6088125 

878 

0.2615747 

0.2641180 

251 

4 

0.7302637   0.7242757 

822 

0.6146281 

0.6203968 

870 

0.2666410 

0.2691438 

244 

5 

-0.7182322  -0.7121340 

-  842 

-0.6261180 

-0.6317913 

+8(52 

-0.2716259 

-0.2740873 

+2:fc 

6 

0.7059813,  0.6997749 

861 

0.6374161 

0.6429920 

853 

0.2765277 

0.2789469 

231 

7 

0.6935150   0.6872024 

881 

0.6485185 

0.6539952 

844 

0.2813448 

0.283721 1 

225 

8 

0.6808374 i  0.6744205 

900 

0.6594217 

0.6647976 

834 

0.2860756 

0.2884082 

218 

9 

0.6679524  1  0.6614335 

919 

0.6701224 

0.6753958 

824 

0.2907186 

0.2930067 

211 

10 

-0.6548643  '  -0.6482455 

-  938 

-0.6806173 

-0.6H57865 

+814 

-0.2952723 

-0.2975152 

+204 

11 

0.6415775   0.6348608 

957 

0.6909031 

0.6959665. 

804 

0.2997351 

0.3019321 

197 

12 

0.6280961   0.6212834 

976 

0.7009766 

0.7059329 

793 

0.3041057 

0.3062562 

190 

13 

0.6144238   0.6075174 

!)95 

0.7108351 

0.7156829 

782 

0.3083830 

0.3104863 

183 

14 

0.6005649   0.593.5668 

1014 

0.7204759 

0.7252139 

770 

0.3125657 

0.3146212 

175 

16 

-0.5865237  -0.5794361 

-1033 

-0  7298964 

-0  731.5232 

'  +758 

-0.3166526 

-0.3186598 

+167 

16 

-0.5723045  -0..5651295 

-1052 

i  -0.7390939 

-0.7436081 

,  +746 

-0.3206426 

-0.3226010 

+159, 
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FOR  GREEJJWIOH  MEAN  NOON  AND  MIDNIGHT. 

Data. 

X 

Troe  Squhiox. 

Bedoo. 
to 

If  (Mil 

Bq'zof 
Jan.  0. 

Y 

Tme  Eqaiiiox. 

Bodnc. 

to 

Mean 

Eq'xof 

Jan.O. 

• 

z 

True  Eqainox 

Reduo. 

to 
Mean  . 
Eq'xof 
Jan.O. 

2foon. 

jadMighL 

Noon. 

/Toon. 

MidnigkL 

Jfoon. 

Noon. 

Midnight. 

Noon. 

Nor.  16 

-0.5723045 

-0.5651295 

-1052 

-0.7390939 

-0.7436081 

+746 

-0.3206426 

-0.3226010 

+159  1 

17 

0.5579115 

0.550651 1 

1071 

0.7480655 

0.7524658 

733 

0.3245345 

0.3264434 

151 

18 

0.5433486 

0.5360048 

1089 

0.7568085 

0.7610935 

720 

0.3283272 

0.3301860 

142, 

19 

0.5286197 

0.5211945 

1107 

0.7653203 

0.7694888 

707 

0.3320195 

0.33.38277 

134  i 

20 

0.51372921  0.5062246 

1125 

0.7735984 

0.7776490 

693 

0.3356102 

0.3373672 

125 

21 

-^.4986811 

-0.4910993 

-1143 

-0.7816401 

-0.7855716 

+679 

-0.3390983 

-0.3408036 

+  117 

,    22 

0.4834796 

0.4758226 

1161 

0.7694429 

0.7932540 

664 

0.3424627 

0.3441357 

108 

23 

0.4681287 

0.4603986 

1179 

0.7970043 

0.8006937 

649 

0.3457623 

0.3473625 

100 

24 

0.4526*329 

0.4448320 

1196 

0.6043217 

0.8078881 

634 

0.3489361 

0.3504829 

911 

25 

0.4:^69967  j  0.4291272 

1214 

0.8113925 

0.8148346 

618 

0.3520029 

0.3534959 

82 

26 

-0.4212243^.4132885 

-1231 

-0.8182140 

-0.821 5306 

+602 

-0.3549617 

-0.3564003 

+  73 

1 

27 

0.4053202   0.3973205 

1248 

0.8247837 

0.8279734 

585 

0.35781 14 

0.3591951 

64 

28 

0.3892896   0.3812284 

1265 

0.8310991 

0.8341606 

568 

0.3605509 

0.3618790 

55 

29 

0.3731374 

0.3650172 

1281 

0.8371576 

0.8400897 

551 

0.3631791 

0.3644511 

46 

1 

30 

0.3.568683 

0.3486916 

1297 

0.8429568 

0.8457585 

533 

0.3656949 

0.3669104 

37" 

Dec  1 

-0.3404874 

-0.3322567 

-1313 

-0.8484948 

-0.851 1651 

+515 

-0.3680976 

-0.3692562 

+  28| 

2 

0.3239999 

0.3157181 

1328 

0.8537696 

0.8563075 

496 

0.3703863 

0.3714876 

18 

3 

0.3074113 

0.2990810 

1344 

0.8587792 

0.8611838 

477 

0.3725601 

0.3736036 

+  9 

4 

0.2907272 

0.282351 1 

1359 

0.8635216 

0.8657921 

458 

0.3746181 

0.3756033 

-  1 

5 

1 

0.2739530 

0.2655339 

1374 

0.8679952 

0.8701308 

438 

0.3765594 

0.3774861 

11 

'     6 

-0.2.^70941 

-0.2486349 

-1388 

-0.8721985 

-0.8741985 

+418 

-0.3783835 

-0.3792514 

-  21 

7 

0.2401564 

0.2316598 

1402 

0.8761302 

0.8779939 

398 

0.3800899 

0.3808987 

30 

8 

0.2231453 

0.2146139 

1416 

0.8797891 

0.8815160 

377 

0.3816779 

0.3824274 

40 

9 

0.2060660 

0.1975026 

1429 

0.6831742 

0.8847638 

356 

0.3831470 

0.3838369 

50 

10 

0.1889239 

0.1803313 

1442 

0.8862846 

0.8877366 

334 

0.3844970 

0.3a5l271 

60 

II 

-0.1717248-0.1631057 

-1455 

-0.8891197 

-0.8904338 

+312 

-0.3857274 

-0.3862S)76 

-  70 

12 

0.1544741   0.1458312 

1467 

0.8916789 

0.8928549 

290 

0.3868379 

0.3873481 

80 

13 

0.1371773 

0.1285132 

1479 

0.8939617 

0.8949993 

267 

0.3878283 

0.3882784 

90 ' 

14 

0.1198395 

0.1111568 

1490 

0.8959676 

0.8968666 

244 

0.:)886984 

0.3890883 

101 

15 

0.1024658 

0.0937671 

1501 

0.8976962 

0.8984564 

221 

0.3894480 

0.3897776 

111* 

16 

-0.0850614 

-0.0763492 

-1511 

-0.8991470 

-0.8997682 

+197 

-0.3900770 

-0.3903462 

-122, 

17 

0.0676313 

0.0589082 

1521 

0.9003197 

0.9008017 

173 

0.3905852 

0.3907940 

132 

18 

0.0501805 

0.0414491 

1531 

0.9012140 

0.9015566 

148 

0.3909725 

0.3911208 

143, 

19 

0.0327142 i  0.0239768 

1541 

0.9018296 

0.9020327 

123 

0.3912389 

0.3913267 

154 

20 

-0.0152373 

-0.0064965 

1550 

0.9021663 

0.9022298 

97 

0.3913843 

0.3914116 

165' 

21 

+0.0022452 

+0.0109868 

-1559 

-0.9022237 

-0.9021475 

+  72 

-0.3914086 

-0.39137,53 

-176 

22 

0.0197280   0.0284677 

1567 

0.9020015 

0.9017855 

46 

0.3013116 

0.3912177 

187 

23 

0.0372058   0.0459412 

1574 

0.9014995 

0.9011436 

+  20 

0.3910933 

0.3909388 

197 

24 

0.0546736,  0.0634021 

1581 

0.9007175 

0.9002217 

-  7 

0.3907538 

0.3905386 

208 

25 

1 

0.0721262 

0.0808450 

1588 

0.8996556 

0.8990197 

33 

0.3902929 

0.3900170 

218 

1 

26 

+0.0895579 

+0.098264 1 

-1594 

-0.8983137 

-0.8975376 

-  60 

-0.3807106 

-0.3893740 

-229 

27 

0.1069630 

0.1156539 

1599 

0.8966916 

0.8957756 

87 

0.3890069 

0.3886096 

240 

28 

0.1243360 

0.1330089 

1604 

0.8947895 

0.6937337 

114 

0.3881819 

0.3877240 

251 

I    ^ 

0.1416717 

0.1503238 

1608 

0.8926078 

0.8914124 

141 

0.3872358 

0.3867175 

262 

30 

1 

0.1589646'  0.1675931 

1611 

0.8901471 

0.8888123 

169 

0.3861689 

0.3855902 

273 

31 

+0.1762069 

+0.1848109 

-1614 

-0.8874078  -0.8859340 

-196 

-0.3849812 

-0.3843422 

-284 

!.  ...» 

1+0.1933986 

+0.2019712 

-1617 

-0.8843907 

-0.8827783 

-223 

-0.3836730 

-0.3829739 

-295 

272        MOON'S  LONGITUDE  AND  LATITUDE,  1888. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


D»y 

of 

Month. 

JANUAET. 

Day 
of 

Month. 

FEBRUARY. 

Day 

of 

Month. 

MARCH. 

Time  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

126  46  52.4 

O    /    1' 

—0  16  41.3 

1.0 

oil/ 

178  12  14.1 

-*-3''  57  51.3 

1.0 

202  35'  1.9 

O    /    /« 

-1-4  58  46.0 

1.5 

133  30  8.5 

+0  20  9.3 

1.5 

185  21  53.5 

4  22  7.6 

1.5 

209  57  21.6 

5  7  45.4 

2.0 

140  16  10.4 

0  56  59.6 

2.0 

192  31  48.5 

4  42  18.6 

2.0 

217  17  22.7 

5  11  39.1 

2.5 

147  4  50.5 

1  33  17.0 

2.5 

199  41  30.6 

4  58  5.0 

2.5 

224  34  21.9 

5  10  28.7 

3.0 

153  56  1.5 

2  8  28.2 

3.0 

206  50  33.8 

5  9  12.1 

3.0 

231  47  44.2 

5  4  22.4 

3.5 

160  49  36.6 

+2  42  0.4 

3.5 

213  58  34.9 

+5  15  31.2 

3.5 

238  57  2.7 

+4  53  34.2 

4.0 

167  45  29.1 

3  13  21.5 

4.0 

221  5  13.5 

5  16  58.8 

4.0 

246  1  58.5 

4  38  22.5 

4.5 

174  43  32.5 

3  42  0.9 

4.5 

228  10  12.1 

5  13  37.0 

4.5 

253  2  20.9 

4  19  9.6 

5.0 

181  43  39.5 

4  7  30.1 

5.0 

235  13  15.6 

5  5  32.3 

5.0 

259  58  6.0 

3  56  20.6 

5.5 

188  45  42.1 

4  29  23.0 

5,5 

242  14  11.2 

4  52  55.9 

5.5 

266  49  15.3 

3  30  22.3 

6.0 

195  49  30.3 

+4  47  16.7 

6.0 

249  12  48.0 

-f-4  36  3.3 

6.0 

273  35  55.4 

-1-3  1  42.9 

6.5 

202  54  52.2 

5  0  51.7 

6.5 

256  8  56.6 

4  15  14,0 

6.5 

280  18  16.2 

2  30  51.1 

7.0 

210  1  33.2 

5  9  52.7 

7.0 

263  2  28.8 

3  50  50.1 

7.0 

286  56  30.1 

1  58  15.8 

7.5 

217  9  15.7 

5  14  9.0 

7.5 

269  53  16.9 

3  23  16.9 

7.5 

293  30  50.7 

1  24  25.8 

8.0 

224  17  38.8 

5  13  34.6 

8.0 

276  41  14.2 

2  53  2.2 

8.0 

300  1  32.3 

0  49  49.5 

8.5 

231  26  18.4 

-f-5  8  8.8 

8.5 

283  26  14.1 

-f-2  20  35.1 

8.5 

306  28  48.9 

-1-0  14  54.2 

9.0 

238  34  46.9 

4  57  56.8 

9.0 

290  8  10.5 

1  46  26.3 

9.0 

312  52  53.8 

—0  19  53.3 

9.5 

245  42  34.5 

4  43  8.9 

9.5 

296  46  57.7 

1  11  6.7 

9.5 

319  13  59.4 

0  54  7.5 

10.0 

252  49  9.2 

4  24  1.1 

10.0 

303  22  30.3 

-f  0  35  7.4 

10.0 

325  32  16.6 

1  27  24.1 

10.5 

259  53  58.0 

4  0  54.5 

10.5 

309  54  43.8 

—0  1  0.9 

10.5 

331  47  66.2 

1  59  20.7 

11.0 

266  56  27.8 

-f-3  34  14.7 

11.0 

316  23  34.9 

—0  36  49.1 

11.0 

338  1  4.1 

—2  29  36.4 

11.5 

273  56  6.2 

3  4  31.2 

11.5 

322  49  1.5 

1  11  49.3 

11.5 

344  11  51.0 

2  57  52.0 

12.0 

280  52  23.4 

2  32  16.2 

12.0 

329  11  3.2 

1  45  35.7 

12.0 

350  20  23.2 

3  23  50.6 

12.5 

287  44  52.5 

1  58  4.0 

•  12.5 

335  29  41.6 

2  17  44.8 

12.5 

356  26  47.8 

3  47  17.2 

13.0 

294  33  10.7 

1  22  29.5 

13.0 

341  45  0.6 

2  47  56.1 

13.0 

2  31  12.0 

4  7  59.1 

13.5 

301  16  59.7 

-1-0  46  7.5 

13.5 

347  57  6.9 

—3  15  51.2 

13.5 

8  33  44.2 

—4  25  45.6 

14.0 

307  56  6.6 

-t-0  9  31.3 

14.0 

354  6  9.5 

3  41  14.6 

14.0 

14  34  33.4 

4  40  28.4 

14.5 

314  30  24.1 

—0  26  47.3 

14.5 

0  12  20.7 

4  3  53.3 

14.5 

20  33  50.3 

4  52  1.0 

15.0 

320  59  50.5 

1  2  19.3 

15.0 

6  15  55.7 

4  23  36.7 

15.0 

26  31  47.6 

5  0  18.8 

15.5 

327  24  29.6 

I  36  38.2 

15.5 

12  17  12.4 

4  40  16.3 

15.5 

32  28  40.0 

5  5  19.0 

16.0 

333  44  30.5 

—2  9  21.2 

lao 

18  16  31.6 

—4  53  45.9 

16.0 

38  24  44.9 

—5  7  0.5 

16.5 

340  0  7.3 

2  40  8.0 

16,5 

24  14  17.3 

5  4  0.4 

16.5 

44  20  22.1 

5  5  23.6 

17.0 

34G  11  38.4 

3  8  41.6 

17.0 

30  10  55.8 

5  10  56.6 

17.0 

50  15  54.1 

5  0  29.8 

17.5 

352  19  26.6 

3  34  47.5 

17.5 

36  6  56.0 

5  14  32.3 

17.5 

56  11  46.3 

4  52  21.8 

18.0 

358  23  58.0 

3  58  13.7 

18.0 

42  2  48.7 

5  14  46.5 

18.0 

62  8  26.8 

4  41  3.2 

18.5 

4  25  41.6 

—4  18  50.2 

18.5 

47  59  6.6 

—S  11  38.8 

18.5 

68  6  26.0 

—4  26  38.7 

19.0 

10  25  8.9 

4  36  28.8 

19.0 

53  56  23.9 

5  5  9.7 

19.0 

74  6  16.5 

4  9  14.0 

19.5 

16  22  53.1 

4  51  2.8 

19.5 

59  55  16.1 

4  55  20.7 

19.5 

80  8  32.9 

3  48  55.7 

20.0 

22  19  29.1 

5  2  26.5 

20.0 

65  56  19.0 

4  42  13.9 

20.0 

86  13  51.3 

3  25  51.7 

20.5 

28  15  32.5 

5  10  35.4 

20.5 

72  0  8.5 

4  25  52.7 

20.5 

92  22  48.9 

3  0  11.4 

21.0 

34  11  39.3 

—5  15  25.6 

21.0 

78  7  20.2 

—4    6  21.6 

21.0 

98  m    2.8 

—2  32  5.6 

21.5 

40  8  25.6 

5  16  53.8 

21.5 

84  18  28.5 

3  43  46.8 

21.5 

104  54  9.7 

2  1  47.8 

22.0 

46  6  26.7 

5  14  57.8 

22.0 

90  34  5.9 

3  18  16.2 

22.0 

111  17  44.6 

1  29  33.1 

22.5 

52  6  16.9 

5  9  35.8 

22.5 

96  54  42.2 

2  50  0.4 

22.5 

117  47  20.0 

0  55  40.0 

23.0 

58  8  29.3 

5  0  47.1 

23.0 

103  20  43.8 

2  19  12.6 

23.0 

124  23  24.3 

"0  20  30.1 

23.5 

64  13  34.7 

—4  48  32.1 

23.5 

109  52  32.1 

—1  46  9.5 

23.5 

131  6  20.3 

H-O  15  31.4 

24.0 

70  22  1.5 

4  32  52.8 

24.0 

116  30  23.1 

1  11  11.6 

24.0 

1*37  56  23.6 

0  51  55.5 

24.5 

76  34  14.9 

4  13  52.7 

24.5 

123  14  26.4 

0  34  43.2 

24.5 

144  53  41.0 

1  28  9.3 

25.0 

82  50  36.8 

3  51  38.1 

25.0 

130  4  43.4 

-1-0  2  47.0 

25.0 

151  58  8.7 

2  3  36.8, 

25.5 

89  11  24.8 

3  26  17.2 

25.5 

137  1  7.5 

0  40  46.3 

25.5 

159  9  31.4 

2  37  38,8 

26.0 

95  36  52.2 

—2  58  2.0 

26.0 

144  3  23.0 

-1-1  18  38.5 

26.0 

166  27  21.1 

+3  9  MA 

26.5 

102  7  7.4 

2  27  7.6 

26.5 

151  11  4.8 

1  55  44.3 

26.5 

173  50  56.7 

3  38  42.5 

27.0 

108  42  13.5 

1  53  52.9 

27.0 

158  23  39.1 

2  31  22.6 

27.0 

181  19  24.4 

4  4  23.0 

27.5 

115  22  8.6 

1  18  40.7 

27.5 

165  40  23.3 

3  4  52.0 

27.5 

188  51  39.6 

4  26  1.1 

28.0 

122  6  45.1 

0  41  57.8 

28.0 

173  0  27.7 

3  a5  32.1 

28.0 

196  26  28.6 

4  43  4.4 

28.5 

128  55  50.2 

—0  4  14.5 

28.5 

180  22  57.0 

4  2  45.6 

28.5 

204  2  32.0 

4  55  9.6 

29.0 

135  49  6.2 

-}-0  33  55.7 

29.0 

187  46  52.4 

-f.4  25  59.4 

29.0 

211  38  27.9 

+5  2  1.4 

29.5 

142  46  11.1 

1  11  56.6 

29.5 

195  11  13.6 

4  44  46.4 

29.5 

219  12  56.0 

5  3  33.4 

30.0 

149  46  38.9 

1  49  10.6 

30.0 

202  35  1.9 

4  58  46.0 

30.0 

226  44  41.3 

4  59  4a4 

30.5 

156  50  0.7 

2  24  09.7 

30.5 

209  57  21.G 

5  7  45.4 

30.5 

234  12  37.4 

4  50  57.5 

,  31.0 

163  55  45.4 

2  58  46.2 

31.0 

•J17  17  22.7 

.-)  11  39.1 

31.0 

241  35  48.3 

4  37  19.4 

31.5 

171  3  20.8 

-1-3  29  54.4 

31.5 

224  34  21.9 

-i-5  10  28.7 

31.5 

248  53  30.0 

+4  19  ia5 
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FOR  GREENWICH  MF.AN  NOON  AND 

MIDNIGHT. 

1 

Day 

APRIL. 

Day 

MAY. 

Day 

JUNK, 

of 
Konth. 

Latitade. 

of 
Hunth. 

of 
Montb. 

True  LoDgitade. 

Ti  no  longitude. 

Latitude. 

True  Longitnde. 

Latitade. 

O         1          II 

O       1        n 

O       1        n 

O          /           // 

-f  U  5H  lrt.8 

0         /          // 

O         /          II 

1.0 

25G    5  11.7 

-f  3  57  2:^5 

1.0 

293  14     1.5 

1.0 

340  55  52.4 

—3  14  35.1 

1.5 

263  10  34.7 

3  32    5.9 

1.5 

299  57    9.9 

-1-0  23    6.7 

1.5 

347     7  48.5 

3  39  13.4 

2.0 

270    9  31.9 

3    3  5ft>.7 

2.0 

306  33  42.0 

—0  11  50,7 

2.0 

353  15  48.7 

4     1     3.8 

•2.5 

277    2    6.0 

2  33  34.9 

2.5 

313    4    4.9 

0  46    6.7 

2.5 

359  20  28.3 

4  19  57.9  , 

3.0 

283  48  27.7 

2    1  27.1 

3.0 

319  28  49.4 

1  19  17.7 

3.0 

5  22  21.4 

4  35  49.1  1 

3.5 

290  28  54.6 

4-1  28    6.5 

3.5 

325  48  28.3 

—1  51     3.0 

3.5 

11  22    0.8 

—4  48  32.1 

4.0 

297    3  48.8 

0  54    2.6 

4.0 

332    3  35.7 

2  21     4.2 

4.0 

17  19  57.8 

4  58    2.6 

4.5 

303  33  35.5 

+0  19  43.3 

4.5 

338  14  45.5 

2  49    5.1 

4.5 

2:^  16  41.8 

5    4  17.7] 

5.0 

MB  58  41.6 

—0  14  25.4 

5.0 

344  22  30.4 

3  14  51.5 

5.0 

29  12  39.2 

5    7  15.6 

5.5 

316  19  34.9 

0  47  59.4 

5.5 

350  27  21.7 

3  38  11.0 

5.5 

35    8  14.8 

5    6  55.1 

6.0 

322  36  42.5 

—1  20  36.5 

6.0 

356  29  48.7 

—3  58  52.6 

6.0 

41     3  50.4 

-^    3  16.5 

6.5 

328  50  30.3 

1  51  56.0 

6.5 

2  30  18.2 

4  16  46.8 

6.5 

46  59  46.2 

4  56  21.6 

7.0 

335    1  22.7 

2  21  39.1 

7.0 

8  29  14.5 

4  31  45.5 

7.0 

52  56  19.6 

4  46  13.4 

7.5 

341    9  41.9 

2  49  28.3 

7.5 

14  26  59.2 

4  43  41.7 

7.5 

58  53  45.9 

4  32  56.4 

8.0 

347  15  47.8 

3  15    7.8 

8.0 

20  23  51.6 

4  52  30.1 

8.0 

64  52  19.2 

4  16  36.7 

8.5 

353  19  58.0 

—3  38  23.5 

8.5 

26  20    8.5 

—4  58    6.5 

8.5 

70  52  1L9 

—3  57  22.4 

9.0 

359  22  27.9 

3  59    2.9 

9.0 

32  16    4.6 

5    0  28.3 

9.0 

76  53  35.2 

3  35  23.2 

9.5 

5  23  30.9 

4  16  55.0 

9.5 

38  11  52.9 

4  59  34.5 

9.5 

82  56  39.8 

3  10  50.7 

10.0 

11  23  18.7 

4  31  50.6 

10.0 

44    7  45.1 

4  55  25.6 

10.0 

89    1  35.9 

2  43  58.5 

10.5 

17  22    1.8 

4  43  42.3 

10.5 

50    3  51.9 

4  48    3.7 

10.5 

95    8  34.0 

2  15    2.0 

ll.O 

23  19  49.7 

—4  52  24.5 

11.0 

56    0  23.8 

—4  37  32.6 

ll.O 

101  17  45.1 

—l  44  1H.4 

11.5 

29  16  51.9 

4  57  53.1 

11.5 

61  57  31.2 

4  23  57.8 

11.5 

107  29  20.5 

1  12    6.6 

12.0 

35  13  17.9 

5    0    6.3 

12.0 

67  55  26.1 

4    7  26.3 

12.0 

113  43  33.0 

0  38  47.3 

12.5 

41    9  18.0 

4  59    3.4 

12.5 

73  54  17.4 

3  48    6.9 

12.5 

120    0  36.1 

—0    4  42.3 

13.0 

47    5    3.6 

4  54  45.8 

13.0 

79  54  21.9 

3  26    9.9 

13.0 

126  20  44.8 

-f-0  29  44.9 

13.5 

53    0  47.7 

—4  47  16.3 

13.5 

85  55  53.9 

—3    1  47.1 

13.5 

132  44  15.1 

-f-1    4    9.5 

14.0 

58  56  45.4 

4  36  39.1 

14.0 

91  59  10.7 

2  35  11.8 

14.0 

139  11  23.8 

1  38    .5.9 

14.5 

64  53  14.2 

4  23    0.0 

14.5 

98    4  32.0 

2    6  38.8 

14.5 

145  42  28.4 

2  11    7.4 

15.0 

70  50  34.2 

4    6  25.9 

15.0 

104  12  20.0 

1  36  24.2 

15.0 

152  17  46.0 

2  42  46.7 

15.5 

76  49    8.1 

3  47    4.9 

15.5 

110  22  58.8 

1    4  45.3 

15.5 

158  57  33.2 

3  12  35.8  1 

16.0 

82  49  21.3 

—3  25    6.3 

16.0 

116  36  55.0 

—0  32    LI 

16.0 

165  42    4.5 

-1-3  40    6.4  ' 

lt».5 

88  51  42.1 

3    0  40.8 

16.5 

122  54  36.6 

-1-0    1  27.9 

16.5 

172  31  32.0 

4    4  50.5 

17.0 

94  56  41.4 

2  34    0.2 

17.0 

129  16  32.8 

0  35  19.7 

17.0 

179  26    3.7 

4  26  20.3 

17.5 

101    4  52.1 

2    5  17.7 

17.5 

135  43  13.1 

1    9  10.6 

17.5 

186  25  42.5 

4  44    9.3  1 

18.0 

107  16  48.6 

1  34  47.9 

18.0 

142  15    6.5 

1  42  35.2 

18.0 

193  30  24.9 

4  57  52.9 

18.5 

113  33    6.6 

—1    2  47.4 

18.5 

148  52  40.4 

-1-2  15    6.3 

18.5 

200  40    0.4 

-1-5    7    9.2' 

19.0 

119  54  22.3 

—0  29  34.7 

19.0 

155  36  18.9 

2  46  14.9 

19.0 

207  54    9.8 

5  11  39.9 

19.5 

126  21  10.7 

-f  0    4  29.5 

19.5 

162  26  21.6 

3  15  30.6 

19.5 

215  12  25.3 

5  11  11.7 

2fK0 

132  54    5.0 

0  39    1.8 

20.0 

169  23    1.6 

3  42  21.8 

20.0 

222  34  10.1 

5    5  36.9 

20.5 

139  33  35.0 

1  13  36.0 

20.5 

176  26  23.9 

4    6  16.1 

20.5 

229  58  39.2 

4  54  54.8 

21.0 

146  20    5.3 

+1  47  43.1 

21.0 

183  36  23.7 

-f-4  26  41.7 

21.0 

237  25    0.0 

-1-4  39  12.4 

21.5 

153  13  53.7 

2  20  51.2 

21.5 

190  52  44.6 

4  43    8.0 

21.5 

244  52  14.1 

4  18  43.9 

22.0 

160  15    8.8 

2  52  25.9 

22.0 

198  14  57.5 

i  55    7Jl 

22.0 

252  19  19.6 

3  53  51.4 

22.5 

167  23  48.3 

3  21  50.6 

22.5 

205  42  21.0 

5    2  15.6 

22.5 

259  45  13.4 

3  25     4.0 

23.0 

174  39  37.6 

3  48  28.0 

23.0 

213  14     1.0 

5    4  15.9 

23.0 

267    8  53.4 

2  52  56.7 

23.5 

182    2    7.8 

-1-4  11  40.9 

23.5 

220  48  51.5 

-h5    0  57.7 

23.5 

274  29  21.2 

-f-2  18    9.4 

24.0 

189  .30  35.6 

4  30  54.0 

24.0 

228  25  38.2 

4  52  19.6 

24.0 

2-^1  45  44.2 

1  41  23.5 

i4.5 

197    4    3.7 

4  45  35.9 

24.5 

2m    3    0.7 

4  38  28.8 

24.5 

288  57  17.4 

1    3  22.1 

2r>.o 

204  41  21.9 

4  55  20.9 

25.0 

243  39  36.5 

4  19  42.2 

25.0 

29(5    3  24.5 

-fO  24  4H.1 

25.5 

212  21    9.7 

4  59  51.0 

25.5 

251  14    4.2 

3  56  24.9 

25.5 

303    3  38.3 

—0  13  :w.3  i 

26.0 

220     1  59.5 

-f-4  58  57.0 

26.0 

258  45    8.1 

-1-3  29    9.2 

26.0 

309  57  41.4 

—0  51  20.3 

26.5 

ii27  42  21.4 

4  52  39.4 

26.5 

266  11  40.5 

2  58  32.9 

26.5 

316  45  25.5 

1  27  45.1 

27.0 

235  20  47.0 

4  41    8.3 

27.0 

273  32  44.8 

2  25  17.2 

27.0 

323  26  50.6 

2    2  24.2 

27.5 

242  55  53.5 

4  24  43.0 

27.5 

280  47  36.3 

1  .-jO     4.8 

27.5 

330    2    4.7 

2  'M  53.5  1 

2.±() 

250  26  27.9 

4    3  50.2 

28.0 

287  55  43.5 

1  13  37.9 

2H.0 

336  31  22.5 

3    4  r<i.2 

2H.5 

257  51  29.4 

3  39    2.7 

28.5 

294  5<)  47.6 

-f-O  36  36.7 

28.5 

342  .55    4.6 

3  32    7.7 

2I),0 
29.5  ' 

265  10  10.7 

-f  3  10  57.0 

29.0 

.301  ,n0  41.6 

—0    0  21.5 

29.0 

349  13  35.8 

—3  56  24.7  1 

272  21  59.1 

2  40  11.6 

29.5 

308  37  2^.9 

0  36  43.4 

211.5 

355  27  24.4 

4  17  34.8  , 

:fl>.o . 

279  26  35.9 

2    7  25.4 

:i().o 

31.5  17  22.2 

1  11  59.6 

30.0 

1  37     1.7 

4  lio  31.3  1 

:»>.5  1 

286  23  54.9 

1  33  16.0 

30.  r» 

321  .'>0  41.5 

1  45  44.7 

:«).5 

7  43    0.6 

4  50    9.3 

31.0  ' 

293  14     1.5 

0  58  18.8 

31.0 

32H  17  52.6 

2  17  37.1 

31.0 

13  45  55.1 

5     1  25.8 

:n.'* 

299  57    9.9 

-f  0  23    6.7 

31.5 

3M  3l)  2r».3 

—2  47  18.9 

31.5 

19  4r.  19.5 

5    9  19.0 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

!    Day 

'      of 
'  Month. 

JULY. 

Day 

of 

Month. 

1 

AUGUST. 

Day 

of 

Month. 

!           SEPTEMBER. 

1 

True  Longitude. 

Latitude. 

TiTic  Longitude. 

Latitude. 

True  Longitude, 

Latitude. 

Of// 

O         1          II 

O        /         // 

O         /         /• 

O         1        If 

O        1         u 

1.0 

13  45  55.1 

—5    1  25.8 

1.0 

57  34  42.9 

—4  42    2.5 

1.0 

101  43  21.8 

—1  37  i:3.y 

1.5 

19  46  19.5 

5    9  19.0 

1.5 

63  32    3.2 

4  25  35.2 

1,5 

107  57  46.5 

1     4  28.4 

2.0 

25  44  48.1 

5  13  48.3 

2.0 

69  30  44.0 

4    6  11.3 

2.0 

114  16  59.2 

—0  30  31.9 

2.5 

31  41  54.5 

5  14  54.0 

2.5 

75  31  16.7 

3  43  59.3 

2.5 

120  41  23.6 

-hO    4  13.6 

3.0 

?n  38  11.2 

5  12  37.1 

3.0 

81  :34  10.8 

3  19    9.0 

:3.o 

127  11  17.8 

0  39  23.4 

3.5 

43  34    9.3 

—5    6  59.9 

3.5 

87  :39  53.6 

—2  51  52  1 

3.5 

133  46  54.1 

+1  14  30.1 

4.0 

49  30  18.2 

4  58    5.3 

4.0 

93  48  49.5 

2  22  22.0 

4.0 

140  28  17.7 

1  49    3.8 

4.5 

55  27    5.5 

4  45  57.3 

4.5 

100    1  19.8 

1  50  54.4 

4.5 

147  15  26.1 

2  22  32.3 

5.0 

61  24  .56.7 

4  :30  41.2 

5.0 

106  17  42.5 

1  17  47.9 

5.0 

154    8    8.8 

2  54  21.7 

'5.5 

67  24  14.9 

4  12  23.7 

5.5 

112  38  11.6 

0  43  23.1 

5.5 

161    6    7.0 

3  23  57.7 

6.0 

73  25  20.9 

3  51  12.8 

6.0 

119    2  57.3 

—0    8    2.9 

6.0 

168    8  54.0 

-1-3  50  46.2 

6.5 

79  28  33.0 

3  27  18.6 

6.5 

125  32    5.3 

-f  0  27  46.5 

6.5 

175  15  55.4 

4  14  14.8 

7.0 

85  34    7.5 

3    0  53.1 

7.0 

1132    5  :36.9 

1    3  37.0 

7.0 

182  26  30.4 

4  33  53.8 

7.5 

91  42  18.1 

2  :32  10.4 

7.5 

138  43  28.9 

1  38  58.3 

7.5 

189  39  53.5 

4  49  18.0 

8.0 

97  53  16.4 

2    1  26.6 

8.0 

145  25  33.9 

2  13  19.3 

8.0 

196  55  15.9 

5    0    7.1 

8.5 

104    7  11.9 

—1  29    0.3 

8.5 

152  11  40.3 

-1-2  46    7.1 

8.5 

204  11  47.3 

+5    6    7.1 

9.0 

110  24  12.5 

0  .55  12.3 

9.0 

1.59    1  32.7 

3  16  49.7 

9.0 

211  28  3H.4 

5    7  10.5 

9.5 

116  44  24.1 

—0  20  25.4 

9.5 

165  54  52.7 

3  44  55.6 

9.5 

218  45    2.4 

5    3  16.4 

10.0 

123    7  51.6 

-fO  14  55.6 

10.0 

172  51  19.1 

4    9  54.8 

10.0 

226    0  17.3 

4  54  30.8 

10.5 

129  34  38.4 

0  50  24.2 

10.5 

179  50  28.8 

4  31  20.2 

10.5 

233  13  46.1 

4  41    5.5 

11.0 

136    4  47.1 

+1  25  32.6 

11.0 

186  51  57.3 

-1-4  48  48.0 

11.0 

240  24  58.2 

+4  23  17.9 

11.5 

142  38  19.3 

1  59  52.0 

11.5 

193  .'35  19.6 

5    1  58.2 

11.5 

247  33  30.0 

4     1  29.9 

12.0 

149  15  16.1 

2  32  53.1 

12.0 

201     0  11.0 

5  10  35.5 

12.0 

254  39    4.0 

3  36    7.1 . 

12.5 

155  55  38.1 

3    4'  6.6 

12.5 

208    6    7.2 

5  14  29.5 

12.5 

261  41  28.6 

3    7  37.9 

13.0 

162  39  24.8 

3  :33    3.4 

13.0 

215  12  45.1 

5  13  :34.9 

13.0 

268  40  37.8 

2  36  32.6 

1 

13.5 

169  26  35.2 

-1-3  59  15.6 

13.5 

222  19  43.1 

-j-5    7  51.7 

13.5 

275  36  2S).3 

4-2    3  23.0 

14.0 

176  17    7.3 

4  22  16.5 

14.0 

229  26  41.2 

4  57  25.1 

14.0 

282  29    4.5 

1  28  41.7 

14.5 

18:?  10  57.7 

4  41  41.5 

14.5 

236  33  20.7 

4  42  25.0 

14.5 

289  18  26.6 

0  53    0.8 

15.0 

190    8    1.3 

4  57    8.5 

15.0 

243  39  24.4 

4  23    6.4 

15.0 

296    4  40.4 

+0  16  52.4 

15.5 

197    8  10  8 

5    8  18.2 

15.5 

250  44  36.3 

3  59  48.7 

15.5 

302  47  50.8 

—0  19  12.1 

16.0 

204  11  16.2 

-1-5  14  54.9 

16.0 

257  48  41.4 

-f3  :32  55.4 

16.0 

309  28    2.4 

—0  54  42.7  , 

16.5 

211  17    4.7 

5  16  47.1 

16.5 

2r)4  51  24.9 

3    2  53.4 

16.5 

316    5  19.0 

1  29  10.9 

17,0 

218  25  20.0 

5  13  47.8 

17.0 

271  52  32.4 

2  30  12.7 

17.0 

322  39  43.6 

2    2  10.2 

17.5 

225  35  42.1 

5    5  55.1 

17.5 

278  51  49.5- 

1  55  25.8 

17.5 

329  11  17.6 

2  33  15.9 

18.0 

232  47  47.1 

4  53  12.6 

18.0 

285  49    1.7 

1  19    6.8 

18.0 

335  40    1.3 

3    2    6.0 

18.5 

240    1    7.2 

-f  4  35  49.6 

18.5 

292  43  54.0 

4-0  41  50.9 

18.5 

342    5  54.3 

—3  28  21.3 

19.0 

247  15  11.3 

4  14    1.5 

19.0 

299  30  11.6 

4-0    4  13.6 

19.0 

348  28  55.4 

3  51  4.5,2 

19.5 

254  29  25.3 

3  48    9.4 

19.5 

306  25  39.6 

—0  33  10.4 

19.5 

:{54  49    3.6 

4  12    4,1 

20.0 

261  43  12.5 

3  18  39.8 

20.0 

313  12    3.5 

1    9  47.6 

20.0 

1    6  18.3 

4  29    7.5 

20.5 

268  55  54.6 

2  46    4.1 

20.5 

319  55    9.5 

1  45    6.7 

20.5 

7  20  39.8 

4  42  48.0 

21.0 

276    6  53.1 

-f  2  10  57.7 

21.0 

326  34  45.0 

—2  18  38.8 

21.0 

13  32  10.3 

—4  53    0.7 

21.5 

28:3  15  30.1 

1  33  58.7 

21.5 

:333  10  39.7 

2  49  58.6 

21.5 

19  40  53.9 

4  59  43.4 

22.0 

290  21    9.4 

0  fw  47.0 

22.0 

3:39  42  45.0 

3  18  44.0 

22.0 

25  46  57.2 

5    2  56.4 

22.5 

297  23  17.5 

-j-0  17    2.6 

22.5 

346  10  55.8 

3  44  36.4 

22.5 

31  50  29.8 

5    2  42,3 

23.0 

304  21  25.1 

0  21  35.2 

23.0 

352  35    9.8 

4    7  21.4 

23.0 

37  51  44.5 

4  59    5.3 

23.5 

311  15    7.1 

—0  59  29.5 

23.5 

358  55  28.1 

-4  26  47.8 

23.5 

43  50  57.3 

—J  52  11.3 

24.0 

318    4    4.0 

1  :36    6.1 

24.0 

5  11  55.9 

4  42  47.8 

24.0 

49  48  27.6 

4  42    7.5 

24.5 

324  48    1.7 

2  10  54.7 

24.5 

11  24  42.4 

4  55  16.8 

24.5 

55  44  38.3 

4  29    2.1 

25.0 

331  26  52.3 

2  43  29.3 

25.0 

17  34    0.3 

5    4  12.6 

25.0 

61  39  55.7 

4  13    4.1 

25.5 

338    0  33.6 

3  13  27.9 

25.5 

23  40    6.7 

5    9  35.5 

25.5 

67  34  48.6 

3  54  2:14 

2^.0 

344  29    9.0 

—3  40  32.7 

26.0 

29  43  21.8 

—5  11  27.5 

26.0 

73  29  49.4 

—3  33  10,4 

26.5 

350  52  47.4 

4    4  30.0 

26.5 

35  44    9.7 

5    9  52.3 

26.5 

79  25  32.7 

3    9  36.1 

27.0 

:i57  11  42.9 

4  25    9.9 

27.0 

41  42  57.1 

5    4  54.8 

27.0 

85  22  35.3 

2  43  52.5 

27.5 

3  26  14.1 

4  42  2.5.2 

27.5 

47  40  13.8 

4  56  40.6 

27.5 

91  21  35.5 

2  16  11.1> 

28.0 

9  36  43.3 

4  56  11.7 

28.0 

53  36  31.9 

4  45  16.5 

28.0 

97  23  13.3 

1  46  47.9 

28.5 

15  43  36.4 

5    6  27.5 

28.5 

59  32  25.7 

4  30  49.6 

28.5 

103  28    8.8 

1  15  55,^ 

29.0 

21  47  22.1 

—5  13  12.2 

29.0 

65  28  30.6 

—4  13  27.8 

29.0 

109  37    1.9 

—0  43  50.'> 

29.5 

27  48  31.3 

5  16  26.9 

29.5 

71  25  23.4 

3  53  19.9 

29.5 

115  50  31.6 

—0  10  .'iO.S 

30.0 

3:3  47  :3().6 

5  16  14.0 

:w.o 

77  23  41.6 

3  30  35,0 

30.0 

122    9  15.0 

4-0  22  43.0 

30.5 

39  45  11.8 

5  12  :36.8 

:30.5 

83  24    2.2 

3    5  2.3.7 

30.5 

128  33  45.7 

0  56  2a7 

31.0 

45  41  51.5 

5     5  :39.2 

31.0 

89  27    2.2 

2  37  57.4 

31.0 

135    4  32.8 

1  30    1.2 

31..''» 

51  38  10.2 

—4  .55  26.0 

31.5 

95  :33  17.5 

—2    8  29,2 

31.5 

141  41  59.4     +2    2  53.2  j 
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1 

FO 

)R  GREEIS 

WICl 

Day 

of 

Month. 

I  MEAN  NOON  AND 
NOVEMBEK 

MIDNIGHT. 

1 

1  Day 
1  of 

Month. 

1 

OCTO 

BKR. 

latitude. 

Day 

of 

Month. 

DECEMBER. 

1                    1 

True  Ifon^itiule. 

True  Luugitude. 

Latltuih*. 

C          1           II 

1 

Truf  Longitndu. 

1 
L.ititude.  1 

O    1          II 

O    1          II 

O    1          II 

0    /    II      \ 

:  1.0 

V^y    4  32.8 

+1  30  1.2 

1.0 

184  33  rH,7 

-f-4  43  42.0 

.   1.0 

222  20  40.  H 

-f  4  49  57.2 

1.5 

141  41  59.4 

2  2  53.2 

1.5 

191  53  5.9 

4  54  27.3 

1.5 

230  1  32.3 

4  33  12.4 

2.0 

14'^  23  21.0 

2  34  34.3 

2.0 

199  18  19.0 

5  0  24.7 

2.0 

2:37  39  5.7 

4  11  30.2 

2.5 

155  17  44.3 

3  4  32.6 

2.5 

200  48  42.0 

5  1  17.0 

2.5 

245  18  0.2 

3  45  12.8 

3.0 

102  IG  5.H 

3  32  14.5 

3.0 

214  23  5.4 

• 

4  .50  5:^.4 

3.0 

252  56  52.2 

3  14  51.0 

3.5 

109  21  10.1 

-1-3  57  5.6 

3.5 

222  0  9.8 

-f-4  47  12.2 

3.5 

200  34  19.0 

-h2  41  3.5 

4.0 

176  32  30.2 

4  18  32.3 

4.0 

229  38  31.4 

4  32  21.1 

4,0 

2m    9  2.4 

2  4  34.1  , 

4.5 

183  49  27.0 

4  36  3.0 

4.5 

237  16  44.0 

4  12  136.7 

4.5 

275  39  51.4 

1  26  10.3  1 

5.0 

191  11  10.2 

4  49  10.2 

5.0 

244  .53  23.9 

3  48  24,6 

5.0 

283  5  44.8 

0  46  40.5 

5.5 

198  36  39.6 

4  57  31.4 

5.5 

2r»2  27  13.5 

3  20  17.9 

O.i) 

290  25  53.7 

-1-0  6  51.7 

6.0 

208  4  47.6 

-1-5  0  51.1 

6.0 

259  57  4.5 

-1-2  48  54.8 

6.0 

297  39  41.5 

—0  32  31.6 

,  6.5 

213  34  22.7 

4  C9  1.4 

6.5 

207  22  0.3 

2  14  57.0 

6.5 

304  46  43.7 

1  10  49.4  i 

7.0 

221  4  11.7 

4  52  2.8 

7.0 

274  41  17.0 

1  39  7.8 

7.0 

311  46  47.9 

1  47  26.6 

7.5 

228  33  3.9 

4  40  4.2 

7.5 

281  54  24.1 

1  2  9.8 

7.5 

318  39  52.4 

2  21  53  9  1 

f^.O 

2:J5  59  53.5 

4  23  21.9 

8.0 

289  1  3.5 

+0  24  43.8 

8.0 

325  26  4.8 

2  53  47.0 

8.5 

243  23  43.1 

-1-4  2  19.6 

8.5 

290  1  8.9 

—0  12  32.2 

8.5 

332  5  39.9 

—3  22  46.6 

i  9,0 

250  43  44.7 

3  \Ki  25.9 

9.0 

302  54  43.0 

0  49  3.9 

9.0 

338  38  58.5 

3  48  38.3 

9.5 

257  59  21.0 

3  9  13.7 

9.5 

309  41  .58.9 

1  24  21.0 

9.5 

345  6  26.5 

4  11  11.2 

10.0 

265  10  5.8 

2  :^  17.9 

10.0 

310  23  12.7 

1  57  57.3 

10.0 

351  28  32.3 

4  30  17.8 

1  10.5 

272  15  43.1 

2  5  14.8 

10.5 

322  58  47.4 

2  29  30.0 

10.5 

357  45  46.5 

4  45  5:<.4 

11.0 

279  16  6.4 

-1-1  30  40.7 

11.0 

329  29  8.1 

—2  58  40.0 

11.0 

3  58  40.7 

-A  57  55.6 

1  11.5 

286  11  17.2 

0  55  10.6 

11.5 

335  54  41.5 

3  25  11.3 

11.5 

10  7  46.5 

5  6  2,3.7 

12.0 

293  1  23.5 

-1-0  19  18.1 

12.0 

342  15  55.0 

3  48  50.8 

12.0 

16  13  35.0 

5  11  18.5 

12.5 

299  46  38.1 

—0. 16  25.2 

12.5 

348  33  15.7 

4  9  27.8 

12.5 

22  16  36.1 

5  12  42.4 

'  13.0 

306  27  17.1 

0  51  30.1 

13.0 

354  47  9.4 

4  20  53.8 

13.0 

28  17  18.6 

5  10  38.8 

13.5 

313  3  -38.8 

—1  25  29.5 

13.5 

0  58  0.3 

—4  41  2.4 

13.5 

34  16  9.3 

—5  5  12.1 

14.0 

319  36  2.1 

1  57  59.1 

14.0 

7  0  10.8 

4  51  49.1 

14.0 

40  13  33.1 

4  5<)  28.0  , 

'  14.5 

326  4  45.7 

2  28  36.7 

14.5 

13  12  0.9 

4  59  11.2 

14.5 

46  9  52.7 

4  44  33.5  1 

15.0 

332  30  7.3 

2  57  2.6 

15.0 

19  15  48.8 

5  3  7.6 

1.5.0 

52  5  29.2 

4  29  ;W.4 

15.5 

338  52  23.2 

3  22  59.5 

15.5 

25  17  50.4 

5  3  39.0 

15.5 

58  0  41.8 

4  11  45.9 

16.0 

345  11  47.7 

—3  46  12.3 

16.0 

31  18  19.7 

—5  0  47.5 

16.0 

63  55  47.9 

—3  51  12.5 

16,5 

351  28  33.2 

4  6  28.3 

10.5 

37  17  29.5 

4  54  37.2 

10.5 

69  51  3.4 

3  28  8.2 

17.0 

357  42  50.2 

4  23  30.9 

17.0 

43  15  30.8 

4  45  13.0 

17.0 

75  46  43. 1 

3  2  46.1 

17.5 

3  54  47.1 

4  37  30.1 

17.5 

49  12  34.4 

4  32  43.9 

17.5 

81  43  0.7 

2  :35  20.8 

le.o 

10  4  31.0 

4  48  2.0 

18.0 

55  8  50.7 

4  17  16.9 

18.0 

87  40  9.8 

2  6  8.2 

18.5 

16  12  7.9 

—4  55  9.2 

1S.5 

61  4  30.3 

3  59  2.6 

18.5 
19.0 

93  m  23.4 

—1  :35  25.5  ' 

19.0 

22  17  43.3 

4  58  50.5 

19.0 

66  59  44.3 

3  :i8  12.8 

99  37  5^1.7 

1  3  31.1 

19.5 

28  21  22.8 

4  59  6.6 

19.5 

72  54  44.9 

3  15  0.0 

19.5 

105  38  57.4 

—0  30  44.4 

20.0 

:u  2:^  12.3 

4  56  0,5 

20.0 

78  49  4.5.8 

2  49  38.3 

20.0 

111  41  45.9 

-1-0  2  :}4.3  , 

2(».5 

40  23  19.0 

4  49  37.0 

20.5 

84  45  2.7 

2  22  22.8 

20.5 

117  46  :35.3 

0  36  3.9  ' 

21.0 

46  21  51.9 

—^  40  2.8 

21.0 

90  40  .53.3 

—1  53  29.2 

21.0 

123  53  42.2 

4-1  9  22.4 

21.5 

52  19  1.6 

4  27  25.9 

21.5 

96  37  :I7.5 

1  23  14.4 

21.5 

130  3  24.2 

1  42  7.6 

22.0 

58  15  1.3 

4  11  55.6 

22.0 

102  35  :W'.8 

0  51  55.7 

22.0 

136  16  0.2 

2  13  56.7 

22.5 

64  10  7.1 

3  53  42.6 

22.5 

108  35  19.1 

—0  19  51.1 

22.5 

142  31  50.4 

2  44  26.0 

23.0 

70  4  37.9 

3  32  58.6 

23.0 

114  37  9.0 

-f-0  12  40.6 

23.0 

148  51  15.9 

3  13  14.0 

23.5 

75  58  55.6 

—3  9  55.9 

23.5 

120  41  37.2 

-f-0  45  19.8 

23.5 

155  14  :38.1 

-1-3  39  55.5 

24.0 

81  53  25.4 

2  44  47.6 

24.0 

126  49  15.5 

1  17  46.2 

24.0 

161  42  18.9 

4  4  ;.9i 

24.5 

87  48  35.5 

2  17  47.7 

24.5 

133  0  30.8 

1  49  38.7 

24.5 

168  14  39.4 

4  25  28.1 

25.0 

93  44  57.1 

1  49  10.4 

25.0 

139  16  15.8 

2  20  35.2 

25.0 

174  51  59.4 

4  43  33.5 

25.5 

99  43  4.0 

1  19  10.9 

25.5 

145  30  46.5 

2  50  12.7 

25.5 

181  34  36.2 

4  58  2.1  1 

2("».0 

105  43  32.5 

0  48  5.3 

26.0 

152  2  42.5 

-1-3  18  7.0 

26.0 

188  22  43.8 

+5  8  33.3  ' 

26.5 

111  47  0.8 

—0  16  10,5 

26.5 

158  34  35.3 

3  43  52.9 

26.5 

195  16  31.7 

5  14  48.3  \ 

27.0 

117  54  8.3 

-i-0  16  15.5 

27.0 

165  12  53.1 

4  7  4.2 

27.0 

202  16  .3.2 

5  16  30.7 

27.5 

124  5  35.3 

0  48  .53.3 

27.5 

171  57  59.0 

4  27  14.2 

27.5 

209  21  14.9 

5  13  27.6  , 

2H.0 

130  22  1.5 

1  21  22.0 

28.0 

178  50  9.9 

4  43  5(>.2 

28.0 

216  31  55.2 

5  5  30.3 

28.5 

i:«5  44  5.3 

1  53  18.0 

28.5 

185  49  34.0 

4  56  43.9 

28.5 

223  47  43.7 

4  52  35.6  1 

21).  0 

143  12  22.8 

-1-2  24  18.6 

29.0 

192  5<)  9.4 

+5  5  12.8 

29.0 

231  8  10.2 

-f.4  U   46.4  1 

29.5 

149  47  25.6 

2  53  55.2 

29.5 

200  9  42.7 

5  9  1.1 

29.5 

2:w  :w  35.4 

4  12  13.1 

:jri.fj 

156  29  39.7 

3  21  39.7 

30.0 

207  29  47.5 

5  7  51.3 

30.0 

240  0  11.0 

3  45  13.5 

:jii.5 

163  19  23.1 

3  47  2.0 

30.5 

214  .55  44.4 

5  1  31.5 

30.5 

2:)3  30  0.8 

3  14  13.4 

31.0 

170  16  44.8 

4  9  30.7 
+4  28  34.4 

31.0 

222  2(i  40.H 

4  49  57.2 

31.0 

201  1  2.9 

2  :39  45.8 

31.5  1 

177  21  41.8 

31.5 

230  1  32.3 

-f4  33  12.4 

31.5 

268  32  11.0 

-f  2  2  30.2 
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FOR  GRP^KNVVICH  MEAN  NOON 

• 

1 

Date 

■ 

thp: 

MOON'S  EQUATOR. 

d 

• 

t 

A 

ft' 

Inclination 

to 

Eartlh's 

Equator. 

ABcend'g  Node  on 
Ear  til's  Equator 

to  Ascending 
Xoilc  on  Ecliptic. 

313  4L9 

Asccnd'g  Node 

on 

Earth'8 

Equator. 

1 

357  18.6 

Mean 

Longitude 

of  the 

Moon. 

Mean 
Solar 
Days. 

Motion  of 

Jan. 

1 

24  27'.  1 

131°  28.4 

0.1 

I*  I9!06 

11 

24  26.5 

313  11.5 

357  17.2 

263  14.2 

0.2 

2  38.12 

21 

24  25.9 

312  41.0 

357  15.9 

35     0.1 

0.3 

3  57.18 

31 

24  25.3 

312   10.4 

357  14.5 

166  45.9 

0.4 

5  16.23 

Feb. 

10 

24  24.7 

311  39.8 

357  13.2 

298  31.8 

0.5 

6  35.29 

20 

24  24.0 

311     8.3 

357  11.9 

70  17.6 

0.6 
0.7 

7  54.35 
9   13.41 

March 

1 

24  23.4 

310  37.7 

357  10.6 

202     3.5 

0.8 

10  32.47 

11 

24  22.8 

310     7.1 

357     9.3 

338  49.3 

0.9 

11   51.53 

21 

24  22.2 

309  36.5 

357     8.0 

105  35.2 

31 

24  21.6 

309     5.9 

357     6.7 

237  2J.0 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 

24  20.9 

308  35.3 

357     5.5 

9     6.8 

3.0 
4.0 
5.0 

• 

39  31.75 
52  42.33 
65  52.92 

1 

A 

20 

24  20.3 

308     4.7 

357     4.3 

140  52.6 

30 

24  19.6 

307  34.0 

357     3. 1 

272  38.4 

May 

10 

24  19.0 

307     3.4 

357     1.9 

44  24.3 

6.0 

79     3.50 

20 

24  18.3 

306  32.7 

357     0.7 

176  10.1 

7.0 

8.0 

92   14.09 
105  24.67     ' 

30 

24  17.7 

306     2.0 

356  59.5 

307  56.0 

9.0 

118  35.25 

June 

9 
19 

24  17.0 
24  16.4 

305  31.3 
305     0.6 

356  58.3 
356  57.2 

79  41.8 
211  27.7 

10.0 

131   45.84 

Hours. 

O               t 

29 

24  15.7 

304  29.9 

356  56.0 

343  13.5 

1 

0  .32.94 

July 

9 

24  15.0 

308  59.2 

356  54.9 

114  59.4 

2 
3 

1     5.88 
1   .38.82 

19 

24  14.3 

303  28.4 

356  53.8 

246  45.2 

4 

2  11.76 

29 

24  13.6 

302  57.6 

356  52.7 

18  31.0 

5 

2  44.70 

Aug. 

8 

24  12.9 

302  26.8 

356  51.7 

150  16.8 

6 

3   17.65 

18 

24  12.2 

301  56.0 

356  50.6 

282     2.6 

7 

3  50..59 

28 

24  11.5 

301  25.2 

356  49.6 

53  48.5 

8 
9 

4  23..'i3 
4  56.47 

Sept. 

7 

24  10.8 

300  54.4 

356  48.5 

185  34.3 

10 

5  29.41 

17 

24   10.1 

300  23.6 

356  47.5 

317  20.2 

11 
12 
13 
14 

6     2.35 

6  35.29 

7  8.23 
7  41.17 

27 

24     9.4 

299  52.7 

356  46.5 

89     6.0 

Oct. 

7 

24     8.7 

299  21.9 

356  45.5 

220  51.9 

17 

24     8.0 

298  51.0 

356  44.5 

352  37.7 

27 

24     7.2 

298  20.1 

356  43.5 

124  23.6 

15 

8   14.11 

Nov. 

6 

24     6.5 

297  49.2 

356  42.5 

256     9.4 

16 

6  47.06 

16 

24     5.8 

297  18.2 

356  41.6 

27  55.2 

17 

9  20.00 

26 

24     5.1 

296  47.3 

356  40.7 

159  41.0 

18 

9  52.94 

Dec. 

6 

24     4.3 

296  16.3 

356  39.8 

291  26.8 

19 
20 

10  25.88 
10  58.82 

16 

24     3.5 

295  45.4 

356  38.9 

63  12.7 

21 

11   31.76     , 

26 

24     2.7 

295  14.4 

356  38.0 

194  58.5 

22 

12     4.70     1 

36 

24     1.9 

294  43.4 

356  37.1 

326  44.4- 

23 

12  37.64 
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TABT.E  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— ;i 

.  — 180®). 

1 

i  ft-?- 

aA 

1 

a 

B 

ii-x 

aX 

1 

a 

B 

o 

1 

O    / 

o 

0 

/ 

O    / 

o 

0 

0.0 

39 

0  0.0 

180 

46 

0.6 

56 

1  3.9 

134 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

I  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

i    6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

•  >73 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

I  15.3 

122 

1    13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  169 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

IH 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33  2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4     125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4  . 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3     141 

I  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

I  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3     160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3     172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

7ri 

0.2     186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2     222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

.   81 

0.2     247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2     278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1     318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1     370 

1  28.3 

<)6 

39 

0.6 

50   , 

0  55.9 

141 

85 

0.1     440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1  <   555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1     740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0    1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0    2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0       OD 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

/ 

d.% 

1 
a 

B 

ft-A 

a 

B 

fl-^ 

^  X  has  the  sigi] 

of  tun  ( / 

'.-ft) 

a  huB  the  sign  of  cos  ( j 

;;-5i) 

BY 

lus  the  sigr 

1  of  Hin  (, 

^-^) 
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OBLIQUITY,  PRECESSION,  ETC.,  1888. 


FOR  GREENWICH  MEAN  NOON. 

1 

Date. 

Apuarout 
Obliquity 

of  the 
Ecliptic. 

(ilANbKN.) 

23  27     7!'04 

Equation  of 

'  Equinoxes 
Til  Pw.  A. 

-  o!78 1 

Prwession 

of 
Equiuuxcs 

in 
Lougitude. 

d!oo 

The  Sun*8 

Mean 
Longitude 
of  Moon's 
Ascending 

Node. 

1 

In  Lougitude. 

-  12.79 

AlM>rration. 

1 

Hor.  Par. 

1 

9.00 

Jan.        1 

-  2d.'80 

131°  13!5  , 

11 

7.19 

12.52 

0.765 

1.38 

20.79 

9.00 

130  41.7 

21 

7.39 

12.36 

0.755 

2.75 

20.77 

8.99 

130  10.0 

31 

7.63 

12.33 

0.753 

4.13 

20.74 

8.98 

129  38.2 

Feb.      10 

7.88 

12.44 

0.760 

5.50 

20.71 

8.96 

129    6.4 

20 

23  27     8.11 

-  12.71 

-  0.776 

^6.88 

-  20.67 

8.94 

128  34.7 

March    1 

8.30 

13.10 

0.799 

8.26 

20.63 

8.92 

128    2.9 

11 

8.45 

13.58 

0.828 

9.63 

20.57 

8.90 

127  31.1 

21 

8.53 

14.10 

0.860 

11.01 

20.51 

8.87 

126  59.3 

31 

8.54 

14.61 

0.892 

12.38 

20.45 

8.85 

126  27.6 

April    10 

23  27     8.50 

-  15.06 

-  0.920 

13.76 

-  20.39 

8.82 

125  55.N 

20 

8.41 

15.41 

0.941 

15.14 

20.34 

8.80 

125  24.0 

30 

8.30 

15.63 

0.954 

16.51 

20.29 

8.78 

124  52.3 

May      10 

8.17 

15.72 

0.959 

17.89 

20.24 

8.76 

124  20.5 

20 

8  07 

15.67 

0.956 

19.26 

20.19 

8.74 

123  48.7 

30 

23  27     8.00 

-  15.49 

-  0.946 

20.64 

-20.16 

8.72 

123  16.9 

June       9 

7.96 

15.22 

0.930 

22.02 

20.13 

8.71 

122  45.2 

19 

7.97 

14.90 

0.910 

23.39 

20.11 

8.71 

122  13.4 

29 

8.06 

14.58 

0.890 

24.77 

20.11 

8.70 

121  41.6 

July        9 

8.20 

14.29 

0.872 

26.14 

20.10 

8,70 

121     9.8 

19 

23  27     8.38 

-  14.08 

-  0.859 

27.52 

-  20. 12 

8.71 

120  38.1 

29 

8.60 

13.98 

0.853 

28.90 

20.14 

8.72 

120    6.3 

Aug.      8 

8.85 

14.01 

0.855 

30.27 

20.17 

8.73 

119  34.5 

D 

18 

9.09 

14.17 

0.865 

31.65 

20.20 

8.75 

119    2.8 

28 

9.32 

14.46 

0.883 

33.02 

20.24 

8.77 

118  31.0 

Sept.      7 

23  27     9.50 

-  14.85 

-  0.907 

34.40 

-  20.29 

8.79 

117  59.2 

17 

9.61 

15.31 

0.935 

R.^'/S 

20.35 

8.81 

117  27.4 

27 

9.67 

15.80 

0.965 

37.15 

20.41 

8.84 

116  55.7 

Oct.        7 

9.68 

16.27 

0.993 

38.53 

20.47 

8.87 

116  23.9 

17 

9.64 

16.68 

1.018 

39.90 

20.53 

8.88 

115  52.1 

27 

23  27     9.55 

-  16.97 

-  1.036 

41.28 

-  20.59 

8.91 

115  20.3 

Nov.       6 

9.43 

17.12 

1.045 

42.66 

20.64 

8.93 

114  48.6 

16 

9.31 

17.10 

1.044 

44.03 

20.69 

8.95 

114  168 

26 

9.22 

16.94 

1.034 

45.41 

20.73 

8.97 

113  45.0 

Dec.       6 

9.17 

16.68 

1.018 

46.78 

20:76 

8.98 

113  13.3 

16 

23  27     9.17 

-  16.34 

-  0.997 

48.16 

-  20.78 

8.99 

112  41.5 

26 

9.23 

15.96 

0.974 

49.54 

20.79 

9.00 

112    9.7 

36 

23  27     9.36 

-  15.59 

-  0.952 

50.91 

-  20.79 

9.00 

111  37.9 

1 

Mean  Obli 

quity,  1888.0,    23°27'13".C4 

(  Hansen  ). 

1 

Mean  Obliquity,  1888.0,    23°  27' 13".33 

(  Peters  ). 

Bafly  Motion    , 

Precession  for  1888.5 

.    .    5(yf,QCA3          log  1.70123 

of  n 

Precession  in  a  Solnr  Day     .... 

.    .      CM  376          log  9.13863 

— y.lT? 

Precession  in  a  Sidcrenl  Day      .     .     . 

.    .      0'M372          log  9.13744 

Sun^s  Mean  Equatorial  Horizontal  Paral 

lax .      8".848            log  0.94685 

1 
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ASTRONOMICAL    EPHEMERIS 
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280         FORMULA  FOE  STAR  REDUCTIONS,  1888. 


FORMULAE  FOR  THE  REDUCTION  OF  THE  PO&ITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVK 

jSOTATIOK, 
Ty  the  time,  reckoned  in  unit8  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  jear, 
(1887,  December  3I«M!)6  =  18SH,  January  (KIOG,  WKshingtan  mean  time), 
Oof  ^or  the  star's  mean  right  ascension  an<l  declination  at  the  beginning  of  the  fictitious  ye ar,^ 
a,  Sf    the  star's  iipparent  right  nncension  and  declination  at  the  time  r, 
/i,  ^',  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 

^,  the  longitude  of  the  moon's  ascending  node, 
Uy  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude. 

BESSELIAN  STAB-NUMBERS. 

A  =  T  --  0.34248  sin  Q  —  0.00011  sin  (3  0  —  T) 

+  0.00410  sin  2  ^  —  0.00005  sin  2  (  0  —  ft  ) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (0  —  T') 
4-  0.00293  sin  (  0  +  82°  tt' )  -f  0.00009  sin  (  2  T'  —  ft  ) 
-f  0.00025  sin  ( 2  0  —  ft  )  -f  0.00005  cos  T' 

—  0.00405  sin  2  ([  +  0.00004  sin  2  T' 
-f  0.00135  sin   (([    —  T) 

B  =  —  9.22S9  cos  Q  —  d!0027  cos  (3  0  —  T) 

+  0.0895  cos  2  Q  +  0.0067  cos  (2  0  —  ft) 

_  0.5506  cos  2  0  -h  0.0024  cos  (2  T'  —  ft) 

_  0.0092  cos  (  0  +  280O  57')  —  0.0023  sin  r' 

—  0.0886  cos  2  d  -f  0.0008  cos  2  T' 

C  =  —  20.4451  cos  <j  cos  0 

/)  =  —  20.4451  sin  0 

£  =  —    0.0461  sin  Q  +  0".0014  sin  2  ft  —  0".0033  sin  2  0 

Be8Skl*s  Star -Constants, 
a  =  3".07244  -\-  1".33689  sin  Oo  tan  do  =  precession  in  right  ascension 
6  =  iV  cos  tto  tan  do 
c  =  iV  cos  Oo  Bee  do 
rf  =  yf^Bin  (to  sec  do 

a'  =  20".0533  cos  ao  =  precession  in  declination 

A'  =  —  sin  Oo 

c'  =  tan  u  COB  do  —  sin  Oo  sin  do 

d^  =  COS  Oo  Bin  do 

Reduction  to  Apparent  Position. 
er  =  ao-fr/i+^aH-BA+Cc-4-/)d-4-i;  (in  time) 

d  =  do  +  r//'  4-  ^«'  +  B^'  +  Cc'  -h  Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS, 
f  =  46".0866  ^  4-  £  (in  arc)  =  3-.07244  A  -^  ^  E  {in  time) 

g  sin   G  =:  B  h  sin  H  =  C  .  ^ 

g  COB  G  =  20".0533  A  h  coa  H  =  D  *  ""        *"  '^ 

Reduction  to  Apparent  Position. 
a  =  ao+/H-  r^-f-i^  ^8in(G-f-ao)  tan  d  +1^  A  sin  (ff+oto)  seed  (in  time) 

<5  =  do  +  r /^'  +  §■  cos  (Cr  -f-  Oo)  4-  A  cos  (H  -f-  etc)  sin  d  -f-  *  cos  d  (in  arc) 

NoTKS. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  ntar  are  required,  or  when  Bkssel's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catatogue^  a,  by  c,  d,  a',  6',  c',  d', 
must  be  changed  to  c,  rf,  o,  6,  — c',  — -d',  — a'^  — 6',  respectively. 
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FOR  WASHIN(JT()N  MEAK  MIDNIGHT. 


Solar  Day. 
(Sill  Hour.) 

\ 
Log  A.    J 

-9.31>60  ' 

Log  B. 

1 

+0.«JI  1 

Log  r. 

-0.5-247 

+  I.:W36 

Solar  Day. 
(Sid.  Hour.) 

Kel..   15 

1 

Log  A. 

1 

Ixig  B. 
+0.7369 

Li)K  C. 
-1.1968 

I^g  i>. 

1 

Jail.   0 

-9.0807 

1 

+  1.0465 

1 

9.3897 

0.8175 

0.50.">.i 

1.30-21 

16 

9.0790 

0.7370 

1.2017 

1 .0345 

i         '^ 

9.3848  ' 

0.6141  ! 

0.«0-i3 

i.:»M)r> 

17 

9.0748 

0.7381 

1.2063 

1 .0220 

1 

!      3 

9.3808 

0.8113 

0.6363 

l.-2l>H7 

18 

9.0677 

0.7394 

1.2108 

1.0090 

4 

9.3775 

0.8097 

0.6176  ' 

1  .'2968 

19 

1 

9.0574 

0.7403 

1.2151 

0.9955  ' 

b 

(7.0)  5 

-9.3741 

+0.8092 

-0.(1967  1 

+  1.-29 18 

(tO.'o)  1>0 

-9.0443 

+0.7402 

-1.2192 

+0.9814 

G 

9.3700 

0.8098 

0.723f>  , 

1 .29-^6 

21 

9.0296 

0.7388 

1 .2232 

0.9(M)7  1 

'      7 

9.3646 

0.81  II 

0.7493  \ 

1.2lK)-2 

22 

9.0144 

0.7360 

1 .2270 

0.9513  i 

9 

9.:i576 

0.8126 

0.7731  I 

1.2877 

1      23 

9.0006 

0.7319 

1 .2307 

0.9353  1 

9 

9.3491 

1 

0.8136 

0.7956  ! 

1.2851 

21 

8.9894 

0.727 1 

1 .234 1 

0.9185 

10 

1 

-9.3:J9-i  , 

-I-0.8139 

-0.8169 

+  1/28-23 

25 

-8.9814 

+0.7-221 

-1.2374 

+0.9009 

II 

9.3'2o7  . 

0.8129 

0.8371 

l.*/;93 

26 

8.9766 

0.7176 

1.2405 

0.8825 

VZ 

9.3182 

0.8106 

0.8562 

1 .2762 

27 

8.9742 

0.7143 

1 .2435 

0.8631 

13 

9.3086 

0.8073 

0.8744 

1.27-21i 

28 

8.9729 

0.7125 

1.2464 

0.8426 

14 

9.3006 

0.8032 

0.8917  ' 

t 

l.*2694 

2i» 

8.9709 

0.7123 

1.2491 

0.8210 

]5 

-9.2945 

H0.7990 

1 

+  l.2()58 

Mar.   1 

-8.9665 

+0.7133 

-1.2516 

+0.7982 

16 

9.2902 

0.7951 

0.9-2:19 

1,2620 

2 

8.9585 

0.7151 

1.2540 

0.7740 

17 

9.2873  ' 

0.7921 

0.9390 

r.258l 

3 

8.9464 

0.7169 

1 .2562 

0.7481 

IB 

9.2852  ' 

0.7903 

0.9535 

1.2540 

4 

8.9303 

0.7182 

1.2583 

0.7206 

19 

9.2828 

0.7897 

0.9674 

1 .2497 

5 

• 

8.9111 

0.7182 

1 .2602 

0.6910 

h 
(8.0)  2f) 

-9.2794 

+0.7901 

-0.9807 

+  1.2452 

(11.0)  6 

-8.8906 

+0.7168 

-1.2620 

+0.6592 

21 

9.2743 

0.7912 

0.9934 

1 .2405 

' 

8.8706 

0.7140 

1 .2637 

0.6246 

2-2 

9.2671 

0.7922 

1.0056 

1 .2357 

8 

8.8535 

0.7101 

1 .2652 

0.587 1 

23 

9.2580 

0.7927 

1.0174 

1.2306 

1 

9 

8.8412 

0.7055 

1 .2666 

0.5457 

24 

9.2474 

0.7921 

1 .0287 

1 .2254 

10 

8.8343 

0.7010 

1 .2679 

0.5000 

25 

-9.2360 

+0.7903 

-1.0396 

+1.2200 

11 

-8.8326 

+0.6974 

-1.2690 

+0.4488 

26 

9.2248 

0.787 1 

1.0501 

1.2144 

12 

8.8342 

0.6952 

1 .2700 

0.3905 

27 

9.2146 

0.7830 

1.0602 

1.20*-> 

13 

8.8366 

0.6946 

1 .2708 

0.3231 

28 

9.2062 

0.7782 

1.0700 

1 .20-24 

14 

8.8377 

0.6956 

1.2715 

0.2432 

29 

9.1998 

0.7735 

1.0794 

1.1961 

15 

8.8350 

0.6977 

1.2721 

0.1452 

30 

-9.1952 

+0.7694 

-1.0885 

+  1.1896 

16 

-8.8271 

+0.7004 

-1.2726 

+0.0183 

IVtb.  31 

9.1919 

0.7663 

1.0973 

1  1828 

17 

8.8136 

0.7029 

1 .2729 

9.8382 

1 

9.1889 

0.7646 

1.1057 

1.1758 

18 

8.7944 

0.7046 

1.2731 

+9.5250 

2 

9.1851 

0.7643 

1.1138 

1.1685 

19 

8.7711 

0.7050 

1.2731 

-8.2788  ' 

3 

9.1797 

0.7648 

1.I2I7 

1.1610 

20 

8.7458 

0.7038 

1.2731 

9.5717 

h 

(9.0)  4 

-9.1719 

+0.7658 

-1.1293 

+  1.1532 

(Itl.O)  21 

-8.7212 

+0.7012 

-1.2729 

-9.8615 

5 

9.1617 

0.7666 

1.1366 

1.1451 

22 

8.7000 

0.6977 

1 .2725 

0.0334 

6 

9.1492 

0.7667 

1.1436 

1.I3(>8 

23 

8.6817 

0.6937 

1.2721 

O.I5(J3 

7 

9. 1 354 

0.7656 

1.1504 

1.1281 

24 

8.6754 

0.6902 

1,2715 

0.2513 

8 

9.1212 

0.7631 

1.1570 

1.1192 

25 

8.6715 

0.6877 

1 .2707 

0.3294  ; 

9 

-9.1081 

+0.7593 

-1.1633 

+1.1099 

26 

-8.6706 

+0.6867 

-1.269*) 

-0.3955 

10 

9.0971 

0.7546 

1.1694 

1.1003 

27 

8.6687 

06875 

1 .2689 

0.4526 

11 

9.0891 

0.7495 

1.1753 

1 .0903 

28 

8.6626 

0.6898 

1 .2678 

0.5030 

!      12 

9.08-12 

0.74'17 

1.1810 

1.0799 

29 

8.6500 

0.6930 

1 .2665 

0  5480 

1      13 

9.0819 

0.7407 

1.1864 

1 .0692 

30 

8.6284 

0.6965 

1 .2652 

0.5886 

14 

-9.0813 

+0.7381 

-I.I9I6 

+1.0581 

31 
32 

-8.5969 

+0.6996 

-1.2637 

-0.6256  ; 

15 

-9.0807 

+0.7369 

-1.1968 

+  1.0465 

-8.5558 

+0.7016 

-1.2620 

-0.6596  , 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

Los  B. 
+0.7016 

Lojr  a 

Lo-  JJ. 

Solar  Day. 
(Sid.  Hour.) 

May      17 

Lop  A. 

Log  B. 

Log  C. 

Log  D. 

A  pr. 

1 

-8.5558 

-1.2620 

-0.6596 

+8.8598 

+0.7260 

-1.0015 

-1 .2374 

2 

8.5076 

0.7022 

1 .2602 

0.6909 

18 

8.8713 

0.7240 

0.9897 

1.2419 

3 

8.4518 

0.7012 

1.2583 

0.7200 

19 

8,8801 

0.7232 

0.9775 

1.2463 

li 

4 

8.4036 

0.6990 

1 .2563 

0.7471 

h    '^0 

8.8876 

0.7238 

0.9649 

1.2505 

(13.0J 

5 

8.3606 

0.6959 

1 .254 1 

0.7725 

(16.0)  21 

8.8963 

0.7258 

0.9518 

1.2545 

6 

-8.3314 

+0.6928 

-1.2518 

-(\7964 

22 

+8.9078 

+0.7290 

-0.9381 

-1.2584 

7 

8.3170 

0.6902 

1.2493 

0.8189 

23 

8.9234 

0.732S 

0.9238 

.     1.2621 

8 

8.3153 

0.6890 

1.2467 

0.8402 

24 

8.9426 

0.7365 

0.9089 

1.2657 

9 

8.3195 

0.6893 

1.2439 

0.8(}03 

25 

8.9645 

0.7395 

0.8934 

1.2691 

10 

8.3204 

0.6913 

1.2411 

0.8794 

26 

8.9876 

0.7413 

0.8772 

1.2723 

]1 

-8.3107 

+0.6945 

-1.2381 

-0.8976 

27 

+9.0101 

+0.7416 

-0.8603 

-1.2754 

12 

8.2835 

0.6985 

1 .2349 

0.9149 

28 

9.0304 

0.7405 

0.8425 

1.2784 

i:) 

8.2338 

0.7026 

1.2315 

0.9314 

29 

9.0474 

0.7:182 

0.8238 

1.2812  1 

14 

8.1529 

0.7059 

1.2280 

0.9472 

30 

9.0607 

0.7354 

0.8042 

1.2839 

15 

8.0310 

0.7080 

1.2244 

0.9623 

31 

9.0702 

0.7327 

0.7836 

1.2865 

16 

-7.8163 

+0.7086 

-1.2206 

-0.9767 

June       1 

+9.0767 

+0.7306 

-0.7619 

-1.2869 

17 

7.5366 

0.7077 

1.2166 

0.9906 

2 

9.0815 

0.7298 

0.7388 

1.2912 

18 

-6^544 1 

0.7056 

1.2125 

1 .00.39 

3 

9.0856 

0.7304 

0.7143 

1.2934 

19 

+7.3181 

0.7030 

1 .2082 

1.0166 

h       4 

9.0907 

0.7324 

0.6882 

1.2954 

« 

20 

7.5752 

0.7005 

1 .2038 

1 .0289 

(ir.o)   5 

9.0978 

0.7353 

0.6604 

1.2973 

(14.0)  21 

+7.6822 

+0.6989 

-1.1992 

-1.0407 

6 

+9.1076 

+0.7385 

-0.6306 

-1.2991 

22 

7.7388 

0.6985 

1.1944 

1.0521 

7 

9.1199 

0.7415 

0.5984 

1.3007  ; 

23 

7.7868 

0.6998 

1.1894 

1.0631 

8 

9.1342 

0.7436 

0.5634 

1.3022 

24 

7.8519 

0.7026 

1.1842 

1 .0736 

9 

9.1494 

0.7443 

0.5253 

1.3036 

25 

7.9420 

0.7065 

1.1789 

1 .0838 

10 

9.1644 

0.7436 

0.4834 

1.3048 

26 

+8.0500 

+0.7109 

-1.1734 

-1.0936 

11 

+9.1779 

+0.7415 

-0.4369 

-1.3059 

27 

8.1629 

0.7149 

1.1677 

1.1031 

12 

9.1896 

0.7384 

0.3847 

1.3069 

28 

8.2683 

0.71 81 

1.1618 

1.1123 

13 

9.1988 

0.7350 

0.3252 

1.3078 

29 

8.3610 

0.7199 

1.1557 

1.1211 

14 

9.2058 

0.7318 

0.2561 

1.3086 

30 

8.4371 

0.7202 

1.1494 

1.1296 

15 

9.2113 

0.7295 

0.1730 

1.3092 

May 

1 

+8.4969 

+0.7191 

-1.1428 

-1.1379 

16 

+9.2159 

+0.7285 

-0.0726 

-1.3097 

2 

8.5407 

0.7171 

1.1360 

1.1458 

17 

9.2207 

0.7289 

9.9395 

1.3101 

3 

8.5705 

0.7147 

1.1290 

1.1535 

18 

9.2267 

0.7306 

9.7466 

1.3104 

4 

8.5889 

0.7126 

1.KM8 

1.1609 

h      '9 

9.2342 

0.7331 

-9.3909 

1.3106 

«_ 

5 

8.5993 

0.7115 

1.1143 

1.1681 

(.18.0)  20 

9  2438 

0.7357 

+8.8261 

1.3106 

h 
(15.0) 

6 

+8.6057 

+0.7118 

-1.1065 

-1.1751 

21 

+9.2551 

+0.7378 

+9.5786 

-1.3105 

7 

8.6118 

0.7136 

1 .0985 

1.1818 

22 

9.2675 

0.7389 

9.8395 

1.3103 

1 

8 

S.6222 

0.7168 

1 .0902 

1.1882 

23 

9.2799 

0.7385 

0.0013 

1.3100 

9 

8.6392 

0.7208 

1.0816 

1.1945 

24 

9.2918 

0.7366 

0.1186 

1.3096 

10 

8.6639 

0.7250 

1 .0728 

1 .2006 

25 

9.3022 

0.7334  . 

..  0.2108 

].'3090  1 

1 

11 

+8.6945 

+0.7287 

-1.0637 

-1.2064 

26 

+9.3106 

+0.7294 

+0.2866 

-1.3083  . 

12 

8.7288 

0.7314 

1 .0542 

1.2120 

27 

9.3170 

0.7252 

0.3512 

1 .3075 

13 

8.7631 

0.7326 

1.0444 

1.2175 

28 

9.3215 

0.7215 

0.4073 

1.3066 

14 

8.7948 

0.7323 

1 .0342 

1 .2227 

29 

9.3246 

0.7189 

0.4569 

1.3055 

15 

8.8220 

0.7308 

1.0237 

1 .2278 

30 

9.3272 

0.7177 

0.5013 

1.3043 

16 

+8.8437 

+0.7284 

-1.0128 

-1.2.327 

31 

+9.3301 

+0.7180 

+0.5414 

-1.3030 



17 

+H.8598 

+0.7260 

-1.0015 

-1.2374 

32 

f9.3338 

+0.7194 

+0.5780 

-I.30I6 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


1 

Solar  Day. 
tt>id.  Ilonr.) 

1 J  Illy   1 

Log  A. 

Log  B, 

+0.7180 

Log  a 

+0.5114 

Leg  I). 
-1.3030 

Solar  Day. 
(Sid.  Hour.) 

A  ug.  1 6 

Log  A. 

Log  /?. 

Log  C, 

■Log  J). 

+9.3301 

+9.5400 

+0.6377 

+  r.l848 

-1.0726 

1 

2 

9.3338 

0.7194 

0.5780 

1.3016 

17 

9.5454 

0.6350 

1.1899 

1.0621 

3 

9.3389 

0.7214 

0.6117 

1.3000 

18 

9.5503 

0.6305 

1.1948 

1.0512 

4 

9.3457 

0.7233 

0.6429 

1 .2983 

h   '^-^ 

9.5544 

0.6246 

1.1995 

1 .0399 

t 

1   h 
(19.0, 

5 

9.3538 

0.7245 

0.6718 

1.2965 

(2«.0)  20 

9.5574 

0.6179 

1.2040 

1 .0282 

1  6 

+9.3027 

+0.7245 

+0.698H 

-1.2946 

21 

+9.5593 

+0.6114 

+  1.2084 

-1.0160 

7 

9.3718 

0.7229 

0.7241 

1 .2925 

22 

9.5601 

0.6058 

1.2127 

1 .0034 

' 

8 

9.3803 

0.7198 

0.7479 

1.2903 

23 

9.5()04 

0.6019 

1.2168 

0.9902 

9 

9.3877 

0.7155 

0.7704 

1 .2880 

24 

9.5605 

0.6001 

1.2207 

0.9765 

« 

10 

9.yj37 

0.7106 

0.7917 

1.2855 

25 

9.5608 

0.6001 

1.2244 

0.9622 

11 

+9.3983 

+0.7057 

+0.8119 

-1.2829 

2(i 

+9.5618 

+0.6015 

+1.2280 

-0.9473 

12 

9.4017 

0.7016 

0.8310 

1 .2802 

27 

9.5637 

0.6035 

1.2315 

0.9317 

13 

9.4044 

0.6987 

0.8192 

1 .2774 

28 

9.566() 

0.6052 

1 .2348 

0.9154 

■ 

14 

9.4070 

0.6974 

0.8665 

1.2744 

29 

9.5702 

0.6058 

1.2379 

0.8983 

15 

9.4;  01 

0.6975 

0.8831 

1.2712 

30 

9.5743 

0.6046 

1 .2409 

0.8804 

1 

16 

+9.4142 

+0.6987 

+0.8990 

-1.2679 

31 

+9.5783 

+0.6015 

+  1.2438 

-0.8616 

1 

17 

9.4195 

0.7003 

0.9142 

1.2644 

8ept.   1 

9.5820 

0.5966 

1 .2465 

0.8418 

IB 

9.4262 

0.7010 

0.9287 

1 .2608 

2 

9.5S49 

0.5904 

1.2491 

0.8209 

1 

19 

9.43.38 

0.7019 

0.9427 

1 .257 1 

3 

9.5869 

0.5838 

1.2515 

0.7988 

1 

1 

20 

9.4417 

0.7009 

0.9561 

1 .2532 

4 

9.5881 

0.5777 

1.2538 

0.7754 

;(«o.o)5»i 

+9.4495 

+0.6981 

+0.9690 

-1.2491 

(*^:t.O)  5 

+9.5886 

-!  0  5729 

+  1.2560 

-0.7505 

1 

1 

22 

9.4564 

0.6939 

0.9814 

1.2449 

6 

9.5888 

0.5701 

1.2581 

0.7239 

23 

9.4621 

0.6886 

0.9934 

1.2405 

7 

9.5891 

0.5696 

1.2600 

0.6954 

24 

9.4665 

0.6828 

1.0049 

1 .2360 

8 

9.5899 

0.5709 

1.2618 

0.6649 

25 

9.4694 

0.6773 

1.0160 

1.2312 

9 

9.5915 

0.5735 

1 .2634 

0.6318 

26 

+9.4712 

+0.6729 

+ 1 .0268 

-1.2263 

10 

+9.5940 

+0.5765 

+  1.2649 

-0.5958 

27 

9.4724 

0.6700 

1.0371 

1.2213 

11 

9.5974 

0.5787 

1 .2663 

0.5565 

i 

28 

9.4736 

0.6687 

1.0471 

1.2160 

12 

9.6013 

0.5796 

1 .2676 

0.5130 

1 

29 

9.4752 

0.6689 

1.0567 

1.2105 

13 

9.6055 

0.5785 

1.2687 

0.4646 

30 

9.4778 

0.6701 

1.0661 

1.2048 

14 

9.6095 

0.5754 

1.2696 

0.4098 

31 

+9.4815 

+0.6714 

+1.0751 

-1.1990 

15 

+9.6128 

+0.5706 

+ 1 .2705 

-0.3470 

Aug. 

I 

9.4863 

0.672:} 

1 .0838 

1.1930 

16 

9.6153 

0.5647 

1.2713 

0.2733 

2 

9.49  fe 

0.0719 

1 .0922 

1.1868 

17 

9.6168 

0.5587 

1.2719 

0.1850 

1 

3 

9.4977 

0.6699 

1.1003 

1.1803 

18 

9.6174 

0.5536 

1 .2724 

0.0730 

y. 

4 

9.5034 

0.6661 

1.1082 

1.1736 

19 

1 

9.6174 

0.5502 

1.2728 

9.9212 

{*2-.e)  5 

+9.5084 

+0.6609 

+1.1158 

-1.1667 

(0.0)  20 

+9.6171 

+0.5491 

+  1.2730 

-9.6857 

6 

9.5124 

0.6548 

1.1232 

1.1595 

21 

9.6169 

0.5503 

1.2731 

-9. 1 303 

7 

9.5154 

0.6484 

1.1303 

1.1521 

22 

9.6172 

0.5532 

1.2731 

+9.3304 

8 

9.5173 

0.6426 

1.1372 

1.1444 

23 

9.6183 

0.5572 

1 .2730 

9.7513 

9 

9.5186 

0.6382 

1.1439 

1.1365 

24 

9.6203 

0.5611 

1 .2727 

9.9610 

10 

+9.5196 

+0.6356 

+1.1504 

-1.1283 

25 

+9.6231 

+0.564 1 

+1.2723 

+0.1018 

U 

9.5209 

0.6347 

1.1566 

1.1198 

26 

9.6263 

0.5653 

1.2718 

0.2079 

12 

9.5228 

0.6353 

1.1626 

1.1110 

27 

9.6298 

0.5645 

1.2711 

0.2925 

13 

9.5258 

0.6367 

1.1685 

1.1019 

28 

9.6330 

0.5617 

1 .2703 

0.3636 

14 

9.5298 

0.6381 

1  1741 

1 .0925 

29 

9.6356 

0.5573 

1 .2694 

+0.4246 

15 

+9.5346 

+0.6387 

+1.1795 

-1.0827 

30 

+9.6375 

+0.5522 

+  1.2684 

+0.4781 

16 

+9.5400 

+0.6377 

+1.1848 

-1.0726 

31 

+9.6387 

+0.5473 

+ 1 .2672 

+0.5256 
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Solar  Day. 
(Sid.  Hour.) 


h 

(1.0) 


Oct.  I 
i> 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

h   »9 

(«.0)  20 

2\ 
22 
23 
24 
25 

26 
27 
28 
29 
30 


Nov. 


h 

(3.0) 


31 
1 
2 
3 
4 

5 

6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 


Log  A. 


+9.6387 
9.6392 
9.6394 
9.6396 
9.6401 

+9.6113 
9.6433 
9.6462 
9.6497 
9.6536 

+9.6574 
9  6608 
9.6635 
9.6654 
9.6664 

+9.6668 
9.6669 
9.6670 
9.6675 
9.6687 

+9.6706 
9.6732 
9.6764 
9.6799 
9.6833 

+9.6863 
9.6887 
9.6905 
9.6916 
9.6924 

+9.6930 
9.6939 
9.6954 
9.6975 
9.7004 

+9.7040 
9.7080 
9.7120 
9.7158 
9.7190 

+9.7216 
9.7235 
9.7247 
9.7255 
9.7262 

+9.7272 
+9.7287 


Log  n. 


Los  C. 


+0.5J73 

+  1 

0.5437 

0.5421 

0.5428 

0.5458 

+0.5503 

+  1 

0.5554 

0.560! 

0.5636 

0.5651 

+0.5645 

+  1 

0.5621 

0.5583 

0.554 1 

0.5505 

+0.5484 

+4 

0.5485 

0.5509 

0.5552 

0.5608 

+0.5666 

+  1 

0.5716 

0.5751 

0.5766 

0.5760 

+0.5737 

+  1 

0.5704 

0.5070 

0.5645 

0.5637 

+0.5650 

+1 

0.5684 

0.5735 

0.5794 

0.5852 

+0.5899 

+1 

0.5928 

0.5938 

0..5928 

0.5903 

+0.587 1 

+  1 

0.584 1 

0.5«22 

0.5821 

0.584 1 

+0.5879 

+  1 

+0.5930 

+  1 

.2672 
.2659 
.2645 
.2629 
.2612 

.2593 
.2573 
.2552 
.2529 
.2505 

.2479 
.2452 
.2424 
.2394 
.2.562 

.2329 
.2294 
.2258 
.2220 
.2180 

.2138 

.2095 
.2050 
.2003 
.1954 

.1904 
.1852 
.1797 
.1740 
.1682 

.1621 
.  1 558 
.1492 
.1424 
.  1 354 

.1281 
.  1 206 
.1127 
.1046 
.0902 

.0875 
.0785 
.0691 
.0,')94 
.0493 

.o:!89 


Log  I). 


+0.5256 
0.5683 
0.6070 
0.6425 
0.6752 

+0.70.'')5 
0.7337 
0.7601 
0.7849 
0.8082 

+0.8302 
0.8510 
0.8707 
0.8895 
0.9075 

+0.9247 
0.9411 
0.9567 
0.9716 
0.9859 

+0.9997 
1. 0129 
1 .0256 
1 .0378 
1.0496 

+  1.0610 
1.0719 
1 .0824 
1 .0925 
1.1023 

+  I.I1I8 
1.1209 
1.1297 
1.1383 
1.1465 

+  1.1544 
1.1621 
1.1695 
1.1767 
1.1836 

+  1.1903 
1.1968 
1 .2030 
1.2090 
1.2148 

+  1.2204 
+  1.2258 


Dec. 


h 

(9.0) 


Solar  Day. 
(Sid.  Hour.) 


Nov.  16 
17 
18 

h   J« 
(4  O)  20 

21 
22 
23 
21 
25 

26 
27 

28 
29 
30 

1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 

h   ''^ 
(6.0)  20 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

31 

32 


Log   J. 

Log  B, 

+9.7287 

+0.5930 

9.7.308 

0.5986 

9.7336 

0.6037 

9.7369 

0.6076 

9.7406 

0.6096 

+9.7442 

+0.6095 

9.7476 

0.6077 

9.7505 

0.6047 

9.7529 

0.601 1 

9.7546 

0.5!)81 

+9.7560 

+0.5963 

9.7572 

0.5964 

9.7585 

0.5984 

9.7601 

0.6021 

9.7624 

0.6068 

+9.7653 

+0.6116 

9.7688 

0.6156 

9.7727 

0.6181 

9.7767 

0.6187 

9.7806 

0.6173 

+9.784 1 

+0.6143 

9.7870 

0.6103 

9.7893 

0.6061 

9  7909 

0.6027 

9.7922 

0.6006 

+9.7933 

+0.6005 

9.7945 

0.6022 

9.7960 

0.6054 

9.7980 

0.6093 

9.8006 

0.6130 

+9.8037 

+0.6157 

9.807 1 

0.6166 

9.8106 

0.6156 

9.8139 

0.6126 

9.8168 

0.6082 

+9.8192 

+0.6030 

9.8211 

0.5978 

9.8228 

0.5937 

9.8238 

0.5912 

9.8250 

0.5907 

+9.8265 

+0.5919 

9.8284 

0.5945 

9  8308 

0.5974 

9.8338 

0.5999 

9.837 1 

0.6010 

+9.8407 

+0.6003 

+9.844 1 

+0.5975 

Log  C. 


+  1.0280 
1.0167 
1.0050 
0.9928 
0.9801 

+0.9669 
0.9531 
0.9387 
0.9237 
0.9080 

+0.8916 
0.8744 
0.8563 
0.8373 
0.8173 

+0.7961 
0.7737 
0.7500 
0.7247 
0.6977 

+0.6688 
0.6376 
0.6039 
0.5672 
0.5269 

+0.4823 
0.4324 
0.3760 
0.3109 
0.234 1 


Log  D, 


+  1.225« 
1 .2309 
1.2359 
1.2408 
1 .2454 

+  1.2498  ! 
1.2541 
1 .2582 
1.2621 
1.2659 

+1.2695 
1.272i) 
1.2761 
1.2792 
1.2822 

+1.2850 
1.2876 
1.2901 
1.2925 
1.2947 

+  1.2967 
1.2986 
1.3004 
1.3020 
1.3035 

+  1.3048 
1.3060 
1.3071 
1.3080  , 
1.3088 


+0.1408 

+1.3094 

0.0212 

1.3099 

9.8555 

1.3103 

9.5843 

1.3105 

+8.6990 

1.3106 

-9.4518 

+1.3105 

9.7903 

1.3103 

9.9777 

1.3100 

0.1082 

1.3096 

0.2084 

i.:?a90 

-0.2893 

+1.3083 

0.3577 

1.3074 

0.4165 

1.3064 

0.4683 

1.3052 

0.5144 

1.3039 

-0.5559 

+  l.3<n>5 

-0,5937 

+1.3009 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

1 

Solar  Day. 
(Sid.  Honr.) 

^ 

k 

/ 

In  Arc. 

7 

ff 

Los  ff. 

L<»S  h. 

• 

f 

1 
Logi. 

In  Arc. 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

J  HI).              0 

0.0008 

-ILSI 

4 

-0.767 

0          / 

127    0 

h     ni             .^     ,        h    lu 
8  28.0     XiO  33  '  23  2-2.2 

+0.9IH7 

+  I..3095 

-1.45 

-0.16-22 

I 

0.0036 

11.34 

0.756 

126  50 

8  27.3    349  37     23  18.5 
8  26.9    348  40,  23  14.7 

0.9142 

1.3093 

1.60 

0.20-28 

ti 

0.0063 

11.21 

0.747 

126  44 

0.9102 

1.3090 

1.74 

0.2397 

3 

0.00i)0 

11.11 

0.740 

126  39 

8  26.6    347  4  4     23  10.9 

0.JM)70 

1.3088' 

1.88 

0.2736 

4 

0.0118 

11.03 

0.734 

r26  33 

8  2(i.2    346  47  1  23    7.1 

0.9049 

•1.3085 

1     2.02 
-2.16 

0.3049 

(7.0)     5 

0.0N5 

-10.94 

-0.729 

I2(i  22 

8  25.5 

345  50    23    3.3 

-10.9033 

+  1.3082 

-0.334 1 

6 

0.0173 

10.84 

0.723 

126    4 

8  24. 

344  54     22  5«».6 

0.9022 

1 .3078 

2.30 

0.3613 

0.0200 

10.71 

0.714 

125  39 

8  2'2.() 

343  57    2-2  55.8 

0.9012 

l.30:5 

2.44 

0.38<i7 

8 

0.0227 

10.53 

0.702 

r25    8 

8  '20.5 

343    0  !  22  52.0 

0.9000 

1.3071 

2.57 

0.4105 

9 

0.0255 

10.33 

0.689 

124  3'J 

8  18.1 

342    3  ]  22  48.2 

0.8978 

1.3067 

2.71 

0.4330 

10 

0.0282 

-10.10 

-0.674 

123  55 

8  15.7 

341     0    22  44.4 

+0.8948 

+  1.3063 

-2.85 

-0.4543  1 

11 

0.0310 

9.86 

0.657 

123  20 

8  13.3 

340    8  1  22  40.5 

0.8909 

1 .3059 

2.98 

0.4744 

\2 

0.0337 

9.62 

0.642 

122  50 

8  M.3 

339  11  [  22  36.7 

0.8862 

1.3055 

3.12 

0.4936 

i:) 

0.0364 

9.41 

0.628 

122  28 

8    9.9 

338  14     22  32.9 

0.8811 

1 .3050 

3.25 

0.5118 

14 

0.0392 

9.24 

0.616 

122  14 

8    8.9 

337  16!  •22  29.1 

0.8759 

1.3046 

3.38 

0.5291  ; 

15 

0.0419 

-  9.11 

-0.608 

122    7 

8    8  5 

336  18    2-2  25.2 

+0.8711 

+  1.3041 

-3.51 

-0.54,56 

16 

0.04  40 

9.02 

0.602 

122    5 

8    8.3 

335  20    22  21.3 

0.8671 

1 .3036 

3.64 

0.5614 

17 

0.0474 

8..»7 

0.597 

1*22    6 

8    8.4 

334  23  1  22  17.5 

0.8641 

1.3031 

3.77 

0.5765  1 

\H 

0.050  i 

8.9-i 

0.5i»5 

12-i    5 

8    8.3 

333  24     2-2  13.6 

0.86-22 

1.3025 

3.90 

0.5909 

19 

0.0529 

8.87 

0.592 

1*21  58 

8    7.9 

332  26    22    9.7 

j 

0.8611 

1.3020 

4.03 

0.6048 

b 

0.0556 

-  8  80 

-0.587 

121  44 

8    6.9 

.331  28    -22    5.9 

+0,8605 

+  1.30 1 5 

-4.15 

-0.6180 

^1 

0.0583 

8.70 

0.580 

121  23 

8    5.5 

330  29    22     1.9 

0.85!>9 

I..3009 

4.27 

0.6308  ' 

*i 

0.061 1 

8.56 

0.57 1 

120  54 

8    3.6 

3-29  31  ,  21  58.1 

0.8587 

1.3003 

4.40 

0.6430 

23 

o.oorw 

8.38 

0.559 

120  21 

8     1.4 

3-28  32,  21  54.1 

0.8."S67 

1.2997 

4.52 

0.6548 

U4 

0.0665 

8.18 

0.545 

119  46 

7  59. 1 

.327  33    21  50.2 

0.853(> 

1.2991 

4.64 

0.()662  , 

25 

0.0693 

-  7.97 

-0..')3I 

119  14 

7  56.9 

326  34    21  46.3 

fO.8494 

+  I.-29H5 

— 4./0 

-0.6771 

26 

0.0720 

7.77 

0.518 

11847 

7  55. 1 

3-25  35  1  21  42.3 

0.8444 

1.2979 

4.87 

0.6876 

27 

0.0748 

7.59 

0.506 

118  27 

7  53.8 

32135    21  38.3 

0.8388 

1.2973, 

4.9!> 

0.6978 

28 

0.0775 

7.44 

0.496 

118  15 

7  53.0 

323  36    21  34.4 

0.8333 

1.2967 

5.10 

0.7074 

2J) 

0.0802 

7.33 

0.489 

118    9 

7  5-2.6 

322  36!  21  30.4 

j 

0.8282 

1.2960 

5.21 

0.7168 

1 

30 

0.0830 

-  7.26 

-0.484 

118    8 

7  52.5 

321  36    21  26.4 

■♦■0.8240 

+  1.-2954 

-5.32 

-0.7260  1 

31 

0.0857 

7.20 

0.480 

118    7 

7  5J.5 

3-20  36    21  ->2.4 

0.8209 

1.2947 

5.43 

0.7347 

1 

Feb.               1 

0.0884 

7.15 

0.477 

118    3 

7  5*2.2 

319  36    21  18.4 

0.8189 

1  .-294 1 

5.54 

0.7431    1 

2 

0.0912 

7.09 

0.473 

11751 

751.4 

318  36    21  14.4 

0.8177 

1 .2934 

5.64 

0.7513 

1 

3 

0.0939 

7.00 

0.467 

117  32 

7  50. 1 

317  35'  21  10.3 

0.8170 

1  .-2927 

5.74 

0.7591 

h 

0.09<J7 

-  6.88 

-0.459 

117    4 

7  48.3 

316  35    21     6.3 

+0.8162 

+  1.2921 

-5.84 

-0.7667  , 

5 

0.0l>94 

6.72 

0.448 

116  28 

7  45.9 

315  34     21     2.3 

0.8148 

1.2914 

5.94 

0.7740 

6 

0.1021 

6.53 

0.435 

115  49 

7  43.3 

314  33    -20  5^.2 

0.8124 

1  .-21M)8 

6.04 

0.7810 

7 

0.1049 

6.33 

0.422 

115  10 

7  40.7 

313  32    20  54.1 

0.8089 

1.2901 

6.14 

0.7879 

S 

O.i076 

6.13 

0.409 

114  35 

7  38.3 

312  30    20  50.0 

1 

0.8043 

1 .2894 

6.23 

0.7945 

9 

0.1104 

-  5.95 

-0.396 

114    7 

7  36.5 

31 1  29    -20  45.9 

+0.7990 

+  1.2888 

-6.32 

-0.8008 

10 

0.1131 

5.80 

0.38<i 

113  49 

7  35  3 

310  27    20  41.8 

0.7932 

1 .2881 

6.41 

0.8069 

II 

0.1158 

5.69 

0.380 

113  40 

7  34.7 

309  26    -20  37.7 

0.7877 

1.2875 

6.50 

0.8127 

12 

0.1186 

5.63 

0.375 

113  40 

7.34.7 

308  24  '  20  33.6 

0.78->8 

l.'2868 

6.58 

0.8184 

VI 

0.1213 

5.60 

0.373 

113  45 

7  35.0 

307  21     20  29.4 

0.7791 

I.2rt62 

6.67 

0.8239 

14 

0.1 240 

-  5.59 

-0.373 

113  51 

7  3.'».4 

306  19    20  25.3 

+0.77(>8 

+ 1 .2855 

-6.75 

-0.8-292 

13 

0.1268 

-  5.58 

-0.372 

113  52 

4  .>.>.;> 

305  17 

20  21.1 

+0.7758 

+  1.2849 

-6.83 

-0.8342 
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indepe:ni)ekt  star-numbers,  ISSS. 


FOIl  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

T 

(Sid.Honr.) 

PVU.   15 

y 
0.1 2Gh 

16 

0.1295 

17 

0.i:i2:J 

18 

0.|:J50 

19 

0. 1 377 

h 

(1 0.0)  20 

0.1405 

21 

0.1432 

22 

0.1459 

2:j 

0.1487 

24 

0.1514 

25 

0.1542 

2(J 

0.1509 

27 

0.1 59G 

28 

0.1  G24 

29 

0  IG5I 

Msir.    1 

0.1  G78 

2 

0.1 70G 

A 

0.1733 

4 

0.17GI 

r> 

0.1788 

(II.O)  G 

0.1815 

s 

0.1843 

8 

0.1870 

9 

0.1898 

10 

0.1925 

11 

0. 1 952 

12 

0.1980 

\'^ 

0.2007 

14 

0.2034 

15 

0.20G2 

IG 

0.2089 

17 

0.2117 

18 

0.2144 

19 

0.2171 

20 

0.2199 

b 

(1*2.0)  21 

0.222C 

22 

0.2253 

2:J 

0.2281 

24 

0.2308 

25 

0.2330 

2G 

0.23(J3 

27 

0.23:)0 

28 

0.2418 

2) 

0.2445 

'M) 

0.2472 

\\\ 

0.2500 

38 

0.2527 

/ 


In  Arc. 

// 
—5.58 

5.5(5 

5.51 

5.42 

5.29 

-5.14 
4.97 
4.80 
4.05 
4  .53 

-4.45 
4.41 
4.38 
4.37 
4.35 

-4.30 
4.22 
4.1! 
3.9G 
3.79 

-3.G2 
3.40 
3.33 
3.23 
3.18 

-3.17 
3.18 
3.20 
3.21 
3. 1 9 

-3.13 
3  04 
2.91 
2.70 
2.0 1 

-2.40 
2.35 


2.2 
2.22 


... 


2.20 

-2.20 
2.19 
2.10  1 
2.10' 
2.00 


Til  Tinio. 

8 

-0.372 
0.370 
0.3G7 
0.301 
0.353 

-0.342 
0.331 
0.320 
0.310 
0.302 

-0.290 
0.293 
0.291 
0.2JH 
0.290 

-0.287 
0.281 
0.274 
0.264 
0.253 

-0.24 1 
0.230 
0.222 
0.210 
0.212 

-0.211 
0.212 
0.213 
0.213 
0.212 

-0.209 
0.202 
0.194 
0.184 
0.173 

-0.IG4 
0.I5G 
0.151 
0.148 
0.146 

-0.146 
0.146 
0.144 
0.140 
0.133 


-1.70  ,  -0.113 


a 


In  Arc.  I  In  Time. 

_  _  l_ 

o   /   li  in 
1 13  52  I  7  35.5 


H 


11347 
113  32 
113  8 
112  36 

112  0 
1  i  1  23 
11051 
110  25 

no  9 

110  1 

no  0 

IIQ  3 

no  4 

109,59 

109  46 
109  21 
108  47 
108  6 
107  22 

106  39 
106  3 
105  35 
105  20 
105  15 

105  19 
105  2(i 
105  32 
105  33 
105  23 

105  2 
104  30 
10351 
103  9 
102  28 

101  52 
101  24 
101  7 
100.58 
100  56 

100  56 
100  52 
100  40 
100  IH 
99  44 

m   0 

98  9 


7  3.5.1 
7  34.1 
7  32.5 
7  30.4 

7  28.0 
/  2o.o 
7  23.4 
7  21.7 
7  20.6 

7  20.1 
7  20.0 
7  20.2 
7  20.3 
7  19.9 

7  19.1 
7  17.4 
7  15.1 
7  12.4 
7  9.5 


6.6 
4.2 
2.3 
1.3 
1.0 


7  1.3 

7  1.7 

7  2.1 

7  2.2 

7  0.1 
6  58  0 
6  55.4 
C  52.6 
6  49.8 

6  47.5 
6  45.6 
6  44.5 
6  43.9 
6  43.7 

6  43.7 
6  43.5 
6  42.7 
6  4 1 .2 

6  38.9 

6  36.0 
G  32.6 


In  Arc.  In  Time. 


Log  (J, 


.305  17 
304  14 
303  I  r 
302  9 
301 


5' 


li  III 
20  21. 1 

20  16.9 

20  12.7 

20  8.6 

20  4.3 


300  2  I  20  0. 1 
298  59  ' 
297  ,56 


29(J  52 
295  48 

294  45 
293  4 1 
292  36 
291^J2 
2j:o  28 

28;)  24 

'2m  19 

287  15 
'Zf^y  10 
285  6 

284  I 
282  56 
281  51 
280  A'c. 
279  41 

278  36 
277  31 
276  2() 
275  21 
274  16 

273  1 1 
272  6 
271  I  ' 
269  56  ' 

2()8  52  I 

267  47  ; 
266  42 
265  37  , 
264  33 
263  'iS 

2()2  23 
261  19 
260  15 
259  1 1 
258  6 

257  2 
255  59 


9  55.9 
9  51.7 
9  47.5 
9  43.2 

9  39.0 
9  34.7 
9  30.4 
9  26. 1 
9  21.9 

9  17.6 

9  13.3 

9  9.0 

9  4.7 

9  0.4 

8  56. 1 
H  .5 1 .7 
8  47.4 
8  43.1 

8  38.7 

8  34.4 
8  30.1 
8  25.7 
8  21.4 
8  17  1 

8  12.7 

8  8.4 
8  4.1 
7  59.7 
7  55.5 

7  51. 1 
7  46.8 
7  42.5 
7  38.2 
7  33.9 

7  29.5 
7  25.3 
7  21.0 
7  16.7 
7  12.4 


8.1 
3.9 


Lop  It. 


+0.7758 
0.77.56 
0.7758 
0.77.5)ji 
0.77.50 

+0.7730 
0.7608 
0.T6.54 
0.7601 
0.7.545 

+0.74!)2 
0.7447 
0.7415 
0.7397 
0.7392 

+0.7397 
0.7403 
0.7407 
0.7402 
0.7:W5 

+0.7355 
0.7313 
0.7263 
0.7212 
0.7  IGG 

+0.7131 
0.7112 
0.7108 
0.7118 
0.7136 

+0.71.55 
0.7170 
0.7174 
0.7165 
0.7141 

+0.7106 
0.7063 
0.7020 
0.6982 
0.6957 

+0.6947 
0.6954 
0.6973 
0.7000 
0.7028 

+0  7050 
+0.7061 


I 


+ 
+ 


.2849 
.2843 
.2837 
.283 1 
.2825 

.2819 
.28 1 4 
.2808 
.2803 
.2797 

.2792 

.2788 
.2783 
.2779 
.2774 

.2770 
.2706 
.2762 
.2758 
.2755 

.2751 
.2748 
.2746 
.2743 
.274 1 

.2739 
.2737 
.2736 
.2734 
.2733 

.2733 
.2732 
.2731 
.2731 
.2731 

.2732 
.2732 
.2733 
.2734 
.2736 

.2737 
.27.39 
.274 1 
.2744 
.2746 

.2749 
.2752 


-()'.83 
6.90 
6.98 
7.05 
7.12 

-7.19 
7.26 
7.32 
7.38 
7.44 

-7.50 
7.55 
7.60 
7.65 
7.70 

-7.75 

7.79. 
7.83 
7.87 
7.90 

-7.93 
7.97 

7.99 
8.02 
8.04 

-8.06 
8.08 
8.09 
8.11 
8.12 

-8.13 
8.13 
8.14 
8.14 
8.14 

-8.13 
8.13 

8.12 

an 

8.10 

-8.08 
8.06 
8.04 
8.02 
7.99 

-7.96 
-7.93 


LoRi. 


-0.8:{4'i 
0.8391 
0.8437 
0.84  ^3 
0.8,526 

-0.8.567 
0.8607 
0  8645 
0.8681 
0.8715 

-0.8749 
0.8780 
0.8810 
0.88:W 
0.8865 

-0.88IM) 
0.8*114 
0.8936 
0.8957 
0.8977 

-0.«»95 
0.9012 
0.9027 
0.9040 
0.JM>.>3 

-0.90(;4 
0.9074 
0.90t<2 
0.9()?K) 
0.1H)tKi 

-0.9100 
0.9103 
0.9105 
0.9106 
0.9105 

-0.9103 
0.90! »!» 
0.1MH)5 
0.!H)rt» 
0.9082 

-0.1Hi:4 
0.90<;4 
0.!)0:>.l 
0.JM)4O 
0.iH)2li 

-0.9011 
-0.H«>4 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


.SoUr  Day. 
(Sid.  Hour.) 


•Apr. 


b 
(13.0) 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
IH 

19 

20 

ta 
(14.0)  21 

22 

23 

24 

25 

26 
27 

28 
29 
30 

I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 


May 


b 
(15.0) 


1 

/       1 

1* 

1 

In  Arc. 

In  Time. 

.V 

~   /' 

H 

0.2527 

-1.70 

-0.113 

0.2555 

1..52 

O.IOI 

0.2582 

1.35 

0.090 

0.2()09 

1  21 

0.080 

0.2637 

I.IO 

0.073 

0.2664 

-1.03 

-0.0<« 

0.2692 

1.00 

0.(MJ6 

0.2719 

0.99 

0.066 

0.2746 

1.00 

0.0()6 

0.2774 

1.01 

0.067 

0.2801 

-0.98 

-0.066 

0.2828 

0.93 

0.062 

0.2856 

0.83 

0.0.'>5 

0.2883 

0.70 

0,046 

0.2911 

0.54 

0.036 

0.2938 

-0.37 

-0.024 

0.29()5 

0.20 

0.013 

0.2993 

-0.06 

-0.004 

0.3020 

+0.06 

+0.004 

0.3047 

0.13 

0.009 

0.3075 

+0.18 

+0.012 

0.3102 

0.21 

0  014 

0.3130 

0.24 

0.016 

0.3157 

0.29 

0.019 

0.3184 

0.36 

0.024 

0.3212 

+0.48 

+0.031 

0.3239 

0.63 

0.042 

0.3266 

0.81 

0.054 

0.3294 

1.02 

0.068 

0.3321 

1 .22 

0.081 

0.3349 

+  1.41 

+0.093 

0..3.376 

1.56 

0.104 

0.3403 

1.67 

0.112 

0.3431 

1.75 

0.117 

0.3458 

1 .79 

0.119 

0.3486 

+  1.82 

+0.121 

0.3513 

I.Hl 

0.123 

0.3540 

1.89 

0.126 

0.3568 

1.97 

0.131 

0.3595 

2.08 

0.139 

0.3622 

-»-2.24 

+0.149 

0.3650 

2.43 

0.162 

0.:k577 

2.63 

0.175 

0.3705 

2.83 

0.189 

0.37:12 

3.02 

0.201 

0.,3759 

+3.17 

+0.211 

0.3787 

+3.30 

+0.220 

a 


In  Arr. 

o   I 

98  9 
97  IH 
96  29 
95  48 
.  95  18 

94  ,59 
94  51 
94  51 
94  54 
94  53 

94  44 
94  25 
93  54 
93  13 
92  25 

91  35 
90  47 
90  5 
89  32 

89  8 

88  54 
88  44 
S6  36 
88  23 
88  2 

87  30 
86  47 

85  56 
84  59 
84  2 

83  9 
&i  23 
81  48 
81  25 
81  12 

81  4 

80  59 
80  50 
80  34 
80  7 

79  30 
78  44 
77  52 
76  58 
76  6 

75  21 
74  44 


III  Time. 

h  III 
6  32.6 

6  29.2 

6  25  9 

6  23.2 

6  21.2 

6  19.9 
6  19.4 
6  19.4 
6  19.6 
6  19.5 

6  18.9 
6  17.7 
6  15.6 
6  12.9 
6  9.7 


U 


In  Arc.  In  Tinip. 


Loii 


V' 


't. :: 


6  6.3 
6 

6  0.3 
5  58. 1 
5  56.6 


6.3 
3.1 


5^- 


)  55.() 


;>54.9^ 
5  54.4  j 

1 


5  52. 1 


o  / 
255  59 

254  55 

253  51 

252  48 

251  44 

250  4 1 
249  38 
248  35  ^ 
247  33  ' 
246  30  ' 

215  28, 
244  25 

243  23  I 
242  21 
24 1  20  ' 

240  18  i 
239  17 
238  16' 
237  15 
236  1 4  ' 

235  1 4  ' 
234  13, 
233  13 
232  1 3  I 
231  14 


5  50.0  .  230  14 
547.1]  229  15 
228  16 
227  17 
226  18 


5  43.7 

5  39.9 
r. 


:>  36. 1 


.! 


225  19  ' 
224  2 1 ' 
223  23 
222  25  ■ 
221  27 


5  32.(J 
5  29.5 
5  27.2  ; 
5  25.7  ; 

5  24.8 

1 
5  24.3  220  30 

5  23.9 

5  23.3  ! 

5  22.3 

5  20.5 


21!)  33 
218  35 
217  38 


5  18.0 
5  14.9 
5  11.5 
7.9 
4.4 


\ 


5 
5 


5  1.4; 
4  5S.9 


216  41 

215  45 
214  49 
213  52 
212  56 
212  0 

211  5 
210  9 


h  III 
7  3.9 

6  59.7 

6  5.5.4 

6  51  2 

6  46.9 

6  42.7 
6  38.5 
6  34.3 
6  30.2 
6  26.0 

6  21.9 
6  17.7 
6  13.5 
6  9.4 
6  5.3 

6  1.2 
5  .57. 1 
.5  53. 1 
5  19.0 
5  4  1.9 

5  40.9 
5  36.9 
5  32.9 
5  28.9 
5  24.9 

5  20.9 
5  17.0 
5  13.1 
5  9.1 
5  5.2 


5  1.3 
4  57.4 
4  53.5 
4  4!).7 
4  45.8 

4  42.0 
4  38.2 
4  34.3 
4  30.5 
4  26.7 

4  23.0 
4  19.3 
4  15.5 
4  11.7 
4  8.0 


4.3 

0.6 


+0.7061 
0.70.57 
0.7040 
0.7012 
0.6978 

+0.6944 
0.6918 
0.6905 
0.6909 
0.6929 

+0.6960 
0.6998 
0.7036 
0.7066 
0.7084 

+0.7088 
0.7077 
0.7056 
0.7030 
0.7006 

+0.6989 
0.6987 
0.7000 
0.7028 
0.7068 

+0.7113 
0.7156 
0.7I9J 
0.7216 
0.7226 

+0.7223 
0.7209 
0.7191 
0.7175 
0.7166 

+9.7171 
0.7190 
0.7224 
0.7267 
0.7315 

+0.7361 
0.7398 
0.7424 
0.7436 
0.7437 

fO.7428 
+0.7416 


U)g  h. 

■ 

t 

I-ogt. 

+  1.2752 

-7.93 

-0.8994 

1.2755 

7.90 

0.8977 

1.2758 

7.87 

0.8957  ' 

1 .2762 

7.83 

0.8937  1 

1.2765 

7.79 

0.8915  1 

+  1.2769 

-0.8892  ■ 

1.2773 

7.70 

0.8867 

1 .2778 

7.66 

0.8842 

1 .2782 

7.61 

0.8814  ' 

1 .2787 

7.56 

0.8785 

+1.2792 

-7.51 

-0.87.55 

1.2796 

7.45 

0.8723 

1.2801 

7.40 

0.8689 

1 .2807 

7.34 

0.8655 

1.2812 

7.27 

0.8618 

+  1.2817 

-7.21 

-0.8580 

1.2823 

7.15 

0.854 1 

1 .2829 

7.08 

0.8499 

1 .2834 

7.01 

0.84  5() 

1.2840 

6.94 

0.8412 

+  1.2846 

-6.87 

-0.8367 

1.2852 

6.79 

0.8319 

1 .2858 

6.71 

0.8269 

1 .2865 

6.63 

0.8217 

1  287 1 

6.55 

0.8164 

+  1.2877 

-6.47 

-0.8109 

1 .2883 

6.38 

0.8051 

1.2889 

6.30 

0.7992  , 

1.2896 

6.21 

0.7931 

1 .2902 

6  12 

0.7867 

+  1.2908 

-6.03 

-0.7802 

1 .29 1 5 

5.94 

0.7734 

1.2921 

5.84 

0.7665 

1 .2927 

5.74 

0.7592 

1.2934 

5.65 

0.7517 

+  1.2940 

-5.55 

-0.7440 

1.2946 

5.45 

0.7360 

1 .2952 

5.34 

0.7277 

1 .2959 

5.24 

0.7191 

1 .2965 

5.13 

0.7102 

+1.2971 

-5.03 

-0.7011 

1 .2977 

4.92 

0.6917 

1 .2982 

4.81 

0.6818 

1.2988 

4.70 

0.6717 

1 .2994 

4.58 

0.6611 

+1.3000 

-4.47 

-0.6502 

+  1.3005 

-4.35 

-0.6389 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

\ 

• 

Solar  Day. 
(Shi.  Hour.) 

May       17 

T 
V 

0.3787 

/ 

( 

7 

1 

In  Time. 

Log  <7. 

I^K/t. 

• 

Logi. 

In  Arc. 
■|.3'.'30 

In  Time. 

In  Arc. 

O          / 

74  44 

In  Time. 

h     m 
4  .58.9 

In  Arc. 

+0.880 

O        / 

210    9 

h    lu 
,  14    0.6 

+0.7416 

+  1.3005 

-4.35 

-0.6:  J89 

18 

0.3814 

3.39  I     0.88() 

74  17 

4  57,1 

809  14 

13  56.9 

0.7406 

1.3010 

4.24 

0.6871 

10 

0.38^1 

3.46 

0.231 

73  57 

4  55.8    808  19 

13  53.8 

0.7405 

1..30I6 

4.18 

0.6149 

h     20 

0.38f;9 

3..58       0.831 

73  48 

4  .54.8 

807  84 

13  49.5 

0.7416 

1.3081 

4.00 

0.6084 

(16.0)  21 

0.3896 

3.59 

0.839 

73  88 

4  53.9 

206  29 

13  4.5.9 

0.7448 

1 .3086 

3.88 

0.5892 

82 

0.3984 

+3.69 

+0.246 

73  10 

4  ,58.7 

205  34 

13  48.3 

+0.7480 

+  1.3031 

-3.7(5 

-0.5755 

83 

0.3951 

3.88 

0.855 

78  43 

4  50.9 

204  39 

13  38.6 

0.7588 

1.3036 

3.64 

0.5612 

84 

0.3978 

4.00 

0.267 

72    8 

4  48.5 

203  45 

13  3.5.0 

0.7579 

1.3041 

3.52 

0.5461 

85 

0.4006 

1.81 

0.280 

71  84 

4  45.6 

208  50 

13  31.3 

0.7688 

1 .3045 

.3.40 

0,5:W9 

8G 

0.4033 

4.44 

0.8J)5 

70  38 

4  48. 1 

801  .56 

13  27.7 

0.7668 

1.30.50 

3.87 

0.5147 

87 

0.4060 

+4.68 

+0.311 

69  35 

4  38.3 

201    8 

13  84.1 

+0.7697 

+1.3054 

-3.15 

-6.4978  ' 

88 

0.4088 

4.90 

0.386 

68  39 

4  34.6    800    8 

13  20.5 

0.7714 

1.30.58 

3.08 

0.4800 

29 

0.4115 

5,10 

0.340 

67  46 

4  31.1     199  14 

13  16.9 

0.7719 

1 .3068 

2.89 

0.4613 

:jo 

0.4143 

5.86 

0.351 

67     1 

4  88.1  1  198  80 

13  13.3 

0.7714 

1 .3066 

2.77 

0.4417  ' 

31 

0.4170 

5.38 

0.359 

m  2(; 

4  85.8     197  27 

13    9,8 

0.7705 

1 .3069 

2.64 

0.481 1 

!.Tiiiie         I 

0.4197 

+5.46 

+0.364 

66    t 

4  24.1      196  33 

13    6.2 

+0.7699 

+1.3073 

-2.51 

-0..3993  J 

8 

0.4885 

5.58 

0.368 

65  44 

4  83.0     195  40 

13    2.7 

0.7699 

1 .3076 

2.38 

0.3768 

3 

0.4858 

5.57 

0.371 

65  34 

4  'n:\ 

194  46 

12  59.1 

0.7711 

1.3080 

2.85 

0.3518 

„        4 

0.4279 

5.64 

0.376 

65  25 

4  21.7 

193  53 

12.55.5 

0.773(5 

1  .,3083 

2.12 

0.38.56 

(17.0)     5 

0.4.^07 

5.73 

0.388 

65  12 

4  80.8 

193    0 

18.58.0 

0.7778 

1.3085 

1.99 

0.8979 

6 

0.4334 

+5.86 

+0.391 

64  58 

4  19.5 

198    7 

12  48.5 

+0.7817 

+1.3088 

-1.85 

-0.2681 

0.4368 

6.03 

0.408 

64  84 

4  17.6 

191  14 

18  44.9 

0.7864 

1.3090 

1.78 

0.2;i.58  . 

8 

0.4389 

6.84 

0.416 

63  46 

4  15.1 

19081 

1841.4 

0.7908 

1.3093 

1  ..59 

0.8008  ' 

9 

0.4416 

6.46 

0.431 

63    0 

4  18.0 

189  88 

18  37.9 

0.7945 

1.3095 

1.46 

0.1 688 

10 

0.4444 

6.69 

0.446 

68    9 

4    8.(i 

188  35 

18  34.3 

0.7971 

1.3097 

1.32 

0.1809 

11 

0.4471 

+6.90 

+0.4(>0 

61  17 

4    5.1 

187  48 

VI  30.8 

+0.7985 

+1.3099 

-1.19 

-0.0744 

18 

0.4499 

7.09 

0.473 

60  'iA 

4     1.8 

1  ^G  50 

12  87.3 

0.7989 

1.3100 

1.05 

0.0888 

13 

0.4586 

7.84 

0.483 

59  44 

3  58.9 

1 85  .57 

18  83.8 

0.7986 

1.3102 

0.92 

9.9(588 

14 

0.4.553 

7.36 

0.491 

59    9 

3  56.() 

185    4 

18  80.3 

0.7980 

1.3103 

0.78 

9.89:18 

1.5 

0.4581 

7.46 

0.497 

.58  48 

3  54.8 

184  18 

18  MJ.8 

0.7978 

1.3104 

0.65 

9.8116 

16 

0.4608 

+7.54 

+0.503 

58  88 

3  53.5 

183  19 

18  13.3 

+0.7984 

+  1.3105 

-0.51 

-9.7101 

17 

0.4635 

7.(>8 

0.508 

58    6 

3  58.4 

188  86 

18    9.8 

0.8000 

1.3105 

0.38 

9.5775 

18 

0.4663 

0.515 

57  51 

3  51.4 

181  34 

18    6.3 

0.8089 

1.3106 

0.24 

9.:J838 

h       '-^ 

0.4()90 

7.86 

0.524 

57  33 

3  50.8 

180  41 

18    8.8 

0.80(59 

1.3106 

-O.li 

-9.0894 

(IH.O)  80 

0.4718 

8.04 

0.536 

57    8 

3  48.5 

179  49 

1 1  59.3 

0.8115 

I.3I06 

+0.02 

+8.1468 

21 

0.4745 

+8.85 

+0.550 

56  35 

3  46.3 

178  56 

1 1  55.8 

+0.8163 

+  1.3106 

+0.16 

+9.8148  , 

88 

0.4778 

8.4!» 

0.566 

55  54 

3  43.(5 

178    4 

1 1  ,58.3 

0.8809 

1.3106 

0.30 

9.4771 

83 

0.4800 

8.74 

0.583 

55    6 

3  40.4 

177  II 

1 1  48.8 

0.884(5 

1.3105 

0.44 

9.6:W5 

84 

0.4887 

8.98 

0.5i»9 

54  15 

3  37.0 

176  19 

II  45.3 

0.8873 

1.3104 

0.57 

9.7.5.y.) 

1                85 

1 

0.4854 

9.80 

0.613 

53  84 

3  33  (} 

175  86 

11  41.8 

0.8889 

1.3103 

0.71 

9.8488 

86 

0.4838 

+9.38 

+0.686 

58  36 

3  30.4 

174  34 

1 1  38.3 

+0.8894 

+  1.3102 

+0.84 

+9.9843 

1                87    0.41)09 

9.58       0.635 

51  56 

3  87.7 

173  41 

'  11  34.8 

0.8291 

1.3101 

0.98 

9.9890 

881  0.4937 

9.68       0.648 

51  84 

3  85.(» 

178  49 

11  31.3 

0.8886 

1.3100 

l.ll 

0.0440 

1                8!)    0.4964 

9.(>9 

0.646 

51    8 

3  84.1 

171  .56 

1 1  27.7 

0.8888 

1.3098 

1.24 

0.0944 

3(» 

0.4991 

9.75 

0.650 

,50  47 

3  83. 1 

171    3 

1 1  84.8 

0.8285 

1.3096 

1  ..38 

0.1  ass 

1 

31 

0  5019 

+9.88 

+0.654 

50  37 

3  88.5 

170  11 

1 1  80.7 

+0.8898 

+  1.3094 

+  1.51 

40.  I7d8 

38 

0.5046 

+9.90 

i  +0.660 

.50  88 

3  81  9 

169  18 

11  17.8    +0.8322 

+  1.3092 

+  1.64 

+0.8155 
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1 

FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

8(4ftrl)»y. 
(Sid.  Hoar.) 

r 

/ 

a 

K 

Log^. 

LogJ^. 

i 

Logi. 

IiiAto. 

In  Time. 

InAio. 

In  Time. 

In  Arc. 

In  Time. 

Ju)j         1 

y 

0.5019 

+  9.'89 

B 

+0.654 

o       / 

50  37 

h    m 
3  99.5 

O       / 

170  11 

h    m 
1 1  90.7 

+0.8998 

+1.3094 

+l'.'51 

f0.1788 

3 

0.5046 

9.90 

0.660 

50  98 

3  91.9 

169  18 

1 1  17.9 

0.8399 

1.3099 

1.64 

0.9155 

3 

0.5073 

10,09 

0.669 

50  16 

3  91.1 

168  95 

11  13.7 

0.a355 

1.3089 

1.78 

0.9499 

4 

0.5101 

10.18 

0.680 

49  57 

3  19.8 

167  39 

11  10.1 

0.8394 

1.3087 

1.91 

0.9803 

5 

0.5198 

10.37 

0.693 

49  30 

318.0 

166  39 

11    6.6 

0.8435 

1 .3084 

9.04 

0.3093 

(19.11)    6 

0.5156 

+10.59 

+0.707 

48  55 

3  15.7 

165  46 

11    3.1 

+0.8479 

+1.3081 

+9.17 

+0.3363 

7 

0.5183 

10.81 

0.790 

48  13 

3  19.9 

164  53 

10  59.5 

0.8503 

1.3078 

9.30 

0.3616 

8 

0.5910 

11.03 

0.734 

47  98 

3   9.9 

164    0 

10  56.0 

0.8595 

1.3075 

9.43 

0.3854 

9 

0.5938 

11.99 

0.747 

46  41 

3   6.7 

163    6 

10  59.4 

o.85:)6 

1 .3079 

9.56 

0.4079 

• 

10 

0.5965 

11.37 

0.758 

45  58 

3    3.9 

169  13 

10  48.9 

0.8539 

1.3068 

9.69 

0.4999 

!         11 

0.5993 

+11.49 

+0.767 

45  91 

3    1.4 

161  90 

10  45.3 

+0.8536 

+1.3064 

+9.81 

+0.4493 

19 

0.5390 

11.58 

0.773 

44  51 

9  59.4 

160  96 

1041.7 

0.8539 

1.3061 

9.94 

0.4685 

13 

0.5347 

11.66 

0.776 

44  99 

9  57.9 

159  39 

10  38.1 

0.8539 

1 .3057 

3.07 

0.4866 

14 

0.5375 

11.73 

0.781 

44  13 

9  56.9 

158  39 

10  34.6 

0.8538 

1.3059 

3.19 

0.5040 

15 

0.5409 

11.81 

0.787 

44    9 

9  56.1 

157  45 

10  31.0 

0.8555 

1.3048 

3.39 

0.5206 

1              >' 

0.5499 

+11.99 

+0.796 

43  50 

9  55.3 

156  51 

10  97.4 

+0.8589 

+1.3044 

+3.44 

+0.5364 

'              17 

0.5457 

19.07 

0.806 

43  35 

9  54.3 

155  57 

10  93.8 

0.8618 

1.3039 

3.56 

0.5516 

18 

0.5484 

19.96 

0.818 

43  14 

9  59.9 

155    3 

10  90.9 

0.8659 

1.3034 

3.68 

0.5661 

19 

0.5519 

19.48 

0.839 

49  46 

951.1 

154    8 

10  16.5 

0.8701 

1.3030 

3.80 

0.5809 

90 

0.5539 

19.71 

0.847 

49  10 

9  48.7 

153  13 

10  19.9 

0.8740 

1.3095 

3.99 

0.5936 

(*20.0)  91 

0.5566 

+19.94 

+0.869 

4199 

9  45.9 

159  19 

10   9.3 

+0.8771 

+1.3019 

+4.04 

+0.6065 

99 

0.5594 

13.14 

0.876 

40  45 

9  43.0 

15194 

10    5.6 

0.8799 

1.3014 

4.16 

0.6189 

93 

0.5691 

13.39 

0.887 

40    9 

9  40.1 

150  99 

10    1.9 

0.8809 

1.3009 

4.97 

0.6308 

94 

0.5648 

13.45 

0.896 

39  99 

9  37.5 

149  34 

9  58.3 

0.8804 

1.3004 

4.39 

0.6494 

95 

0.5676 

13.54 

0.903 

38  50 

9  35.3 

148  39 

9  54.6 

0.8800 

1.9998 

4.50 

0.6535 

96 

0.5703 

+13.60 

+0.907 

38  96 

9  33.7 

147  44 

9  50.9 

+0.8794 

+1.9999 

+4.69 

+0.6649 

97 

0.5731 

13.64 

0.909 

38  10 

9  39.7 

146  48 

9  47.2 

0.8790 

1.9987 

4.73 

0.6746 

98 

0.5758 

13.68 

0.910 

38    1 

9  39.1 

145  59 

9  43.5 

0.8793 

1.9981 

4.84 

0.6845 

99 

0.5785 

13.73 

0.914 

37  55 

931.7 

144  56 

9  39.7 

0.8804 

1.9975 

4.95 

0.6949 

30 

0.5813 

13.81 

0.990 

37  50 

9  31.3 

144    0 

9  36.0 

0.8894 

1.9969 

5.05 

0.7035 

31 

0.5840 

+13.93 

+0.999 

37  41 

9  30.7 

143    4 

9  39.3 

+0.8853 

+1.9963 

+5.16 

+0.7195 

Aug.        I 

0.5867 

14.08 

0.940 

37  95 

9  99.7 

149   8 

9  98.5 

0.8886 

1.9957 

5.96 

0.7919 

9 

0.5895 

14.97 

0.959 

37    3 

9  98.9 

141  11 

9  94.7 

0.8990 

1.9951 

5.37 

0.7997 

3 

0.5999 

14.46 

0.965 

36  33 

9  96.9 

140  15 

9  91.0 

0.8950 

1.9945 

5.47 

0.7378 

4 

0.5950 

14.65 

0.977 

35  57 

9  93.8 

13918 

9  17.9 

0.8974 

1.9939 

5.57 

0.7457 

(dl.«)    5 

0.5977 

+14.89 

+0.988 

35  19 

9  91.3 

138  91 

9  13.4 

+0.8990 

+1.9939 

+5.67 

+0.7533 

6 

0.6004 

14.96 

0.997 

34  41 

9  18.7 

137  94 

9    9.6 

0.8998 

1.9996 

5.76 

0.7606 

7 

0.6039 

15.06 

1.004 

34    7 

9  16.5 

136  96 

9    5.7 

0.8998 

1.9990 

5.86 

0.7678 

8 

0.6059 

15.13 

1.009 

33  39 

9  14.6 

135  99 

9    1.9 

0.8993 

1.9914 

5.95 

0.7746 

9 

0.6087 

15.17 

1.019 

33  18 

913.9 

134  31 

8  58.1 

0.8987 

1.9907 

6.04 

0.7813 

10 

0.6114 

+15.91 

+1.014 

33    4 

9  19.3 

133  33 

8  54.9 

+0.8986 

+1.9901 

+6.13 

+0.7878 

II 

0.6141 

15.95 

1.017 

39  57 

9  11.8 

139  34 

8  50.3 

0.8999 

1.9895 

6.99 

0.7940 

1 

19 

0.6169 

15.39 

1.099 

39  59 

9  11.5 

131  36 

8  46.4 

0.9008 

1.9888 

6.31 

0.8000 

13 

0.6196 

15.43 

1.099 

39  46 

911.1 

130  37 

8  49.5 

0.9033 

1 .9882 

6.40 

0.8059 

14 

0.6993 

15.57 

1.038 

39  37 

9  10.5 

199  39 

8  38.6 

0.9065 

1.9876 

6.48 

0.8116 

15 

0.6951 

+15.75 

+1.050 

39  99 

9    9.5 

198  40 

8  34.7 

+0.9101 

■f  1.9870 

+6.56 

+0.8170 

16 

0.6978 

+15.94 

+1.063 

31  59 

9    7.9 

127  41 

8  30.7 

+0.9137 

+1.9864 

+6.64 

+0.8993 

19 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

Solar  Day. 
(Sid.Honr.) 

r 

/ 

G 

H 

I-ogflf. 

I^g*. 

i 

1 

In  Aro. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

t 

In  Time. 

Aug.       16 

y 

0.6278 

•1-15.94 

B 

+  1.063 

O          1 

31  59 

h     m 
2    7.9 

o      /  ' 

127  41  ! 

h    m 
8  30.7 

+0.9137 

+1.2864 

+6.64 

+0.8223 

17 

0.6306 

16.14 

1.076 

31  31 

2    6.1 

12641  ' 

8  26.7 

0.9168 

1.2858 

6.72 

0.8273  ' 

18 

0.6333 

16.33 

1.088 

30  57 

2    3.8 

125  42 

8  22.8 

0.9192 

1,2852 

6.80 

0.8322  ! 

19 

0.6360 

16.48 

1.099 

30  23 

2    1.5 

124  42 

8  18.8 

0.9207 

1.2846 

6.87 

0.8:169  1 

^ 

0.6388 

16.60 

1.106 

29  49 

1  59.3 

123  42 

8  14.8 

0.9213 

1.2840 

6.94 

0.8415 

(S'XO)  21 

0.6415 

+  16.67 

+  1.111 

2921 

1  57.4 

122  42 

8  10.8 

+0.9211 

+1.2834 

+7.01 

+0.8459 

22 

0.6442 

16.70 

1.113 

28  59 

1  55.9 

121  42 

6    6.8 

0.9204 

1.2828 

7.08 

0.8501  ' 

23 

0.6470 

16.71 

1.114 

28  45 

1  55.0 

12041 

8    2.7 

0.9197 

1.2823 

7.15 

0.8542 

24 

0.6497 

16.71 

1.114 

28  39 

1  54.6 

11941 

7  58.7 

0.9194 

1.2817 

7.21 

0.8581 

25 

0.6525 

16.72 

1.115 

28  38 

1  54.5 

118  40 

7  54.7 

0.9196 

1.2812 

7.28 

0.8618 

26 

0.6552 

+16.76 

+1.118 

28  39 

154.6 

117  39 

7  50.6 

+0.9207 

+1.2807 

+7.34 

+0.8654 

27 

0.6579 

16.84 

1.123 

28  39 

1  54.6 

116  38 

7  46.5 

0.9226 

1.2801 

7.40 

0.8689 

28 

0.6607 

16.95 

1.130 

28  36 

1  54.4 

115  37 

7  42.5 

0.9252 

1.2796 

7.45 

0.8722 

29 

0.6634 

17.00 

1.140 

28  25 

1  53.7 

114  35 

7  38.4 

0.9282 

1.2792 

7.51 

0.8754 

30 

0.6661 

17.25 

1.150 

28    8 

1  52.5 

113  34 

7  34.3 

0.931 1 

1.2787 

7.56 

0.8784 

31 

0.6689 

+  17.42 

+  1.161 

27  45 

1  51.0 

112  32 

7  30.1 

+0.9336 

+1.2782 

+7.61 

+0.8812 

'  Sept.        1 

0.6716 

17.56 

1.171 

27  17 

1  49.1 

111  30 

7  26.0 

0.9354 

1.8778 

7.65 

0.8839 

1                 8 

0.6744 

17.68 

1.179 

26  48 

1  47.2 

110  28 

7  21.9 

0.9364 

1.2774 

7.70 

0.8865 

3 

0.6771 

17.76 

1.184 

26  21 

1  45.4 

109  25 

7  17.7 

0.9:i67 

1 .2770 

7.75 

0.8890 

4 

0.6798 

17.81 

1.187 

25  58 

1  43.9 

108  23 

7  13.5 

0.9364 

1.2766 

7.79 

0.8913 

(33.«)    5 

0.6826 

+17.83 

+1.189 

25  41 

142.7 

107  20 

7    9.3 

+0.9359 

+1.2762 

+7.82 

+0.8934  1 

6 

0.6853 

17.84 

1.189 

25  .32 

142.1 

106  18 

7    5.2 

0.9356 

1.2759 

7.86 

0.8955 

7 

0.6881 

17.85 

1.190 

25  29 

141.9 

105  15 

7    1.0 

0.9358 

1.2755 

7.90 

0.8974 

8 

0.6908 

17.89 

1.192 

25  31 

1  42.1 

104  12 

6  56.8 

0.9366 

1.2752 

7.93 

0.8992 

9 

0.6935 

17.95 

1.197 

25  34 

142.3 

103    9 

6  52.6 

0.9384 

1.2749 

7.96 

0.9008 

10 

0.6963 

+18.06 

+1.204 

25  35 

1  42.3 

102    6 

6  48.4 

+0.9411 

+1.2746 

+7.99 

+0.9023 

It 

0.6990 

18.20 

1.213 

.25  32 

142.1 

101    2 

6  44.1 

0.9442 

1.2744 

8.01 

0.9037 

12 

0.7017 

18.36 

1.224 

25  23 

1  41.5 

99  5.9 

6  39.9 

0.9476 

1 .2742 

8.03 

0.9049 

13 

0.7045 

18.54 

1.236 

25    7 

140.5 

98  56 

6  35.7 

0.9508 

1.2740 

8.05 

0.9061 

14 

0.7072 

18.71 

1.247 

24  45 

139.1 

97  52 

6  31.5 

0.9535 

1.2738 

8.07 

0.9071  1 

15 

0.7100 

+18.86 

+1.257 

%4  2l 

1  37.4 

96  48 

6  27.2 

+0.9554 

+1.2736 

+8.09 

+0.9080  ' 

16 

0.7127 

18.96 

1.264 

23  56 

135.7 

95  45 

6  23.0 

0.9565 

1.2735 

8.11 

0.9088 

17 

0.7154 

19.03 

1.269 

23  34 

134.3 

94  41  ' 

6  18.7 

0.9568 

1.2734 

8.12 

0.9094 

18 

0.7182 

19.06 

1.270 

23  18 

1  33.2 

93  37 

6  14.5 

0.956i 

1.2733 

8.13 

0.9099 

19 

0.7209 

19.06 

1.270 

23    8 

132.5 

92  33 

6  10.2 

0.9559 

1.2732 

8.13 

0.9102 

(«U0)  20 

0.7236 

+19.04 

+1.269 

23    6 

132.4 

9129 

6    5.9 

+0.9555 

+1.2732 

+8.14 

+0.9105  ; 

21 

0.7264 

19.03 

1.269 

23  10 

132.7 

90  25 

6    1.7 

0.9556 

1.2731 

8.14 

0.9106 

22 

0.7291 

19.05 

1.270 

23  17 

133.2 

89  21 

5  57.4 

0.9563 

1.2731 

8.14 

0.9105 

23 

0.7319 

19.10 

1.273 

23  25 

133.7 

88  17 

5  53.1 

0.9579 

1.2732 

8.14 

0.9104 

1 

24 

0.7346 

19.18 

1.279 

23  31 

134.1 

87  12 

5  48.8 

0.9602 

1.2732 

8.13 

0.9101  ' 

25 

0.7373 

+  19.31 

+  1.287 

23  32 

134.1 

86   8 

5  44.5 

+0.9629 

+1.2733 

+8.12 

+0.9097 

26 

0.7401 

19.45 

1.297 

23  26 

1  33.7 

85   4 

5  40.3 

0.9659 

1.2734 

8.11 

0.9092 

27 

0.7428 

19.61 

1.307 

23  13 

132.9 

84    0 

5  36.0 

0.9686 

1.2735 

8.10 

0.9085 

28 

0.7455 

19.75 

1.317 

22  56 

1  31.7 

82  56 

5  31.7 

0.9709 

1.2736 

8.09 

0.9077  ' 

29 

0.7483 

19.87 

1.325 

22  36 

1  30.4 

81  52 

5  27.5 

0.9725 

1.2738 

8.07 

0.9068 

30 

0.7510 

+19.96 

+1.331 

22  17 

129.1 

80  48 

5  2.3.2 

+0.9734 

+1.2740 

+8.05 

+0.9059  . 

31 

0.7538 

+20.01 

+  1.334 

22    0 

1  28.0 

79  43 

5  18.91+0  9737  1 

+1.2742 

+8.03 

+0.9047 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

SoUrDRy. 
(Sid.  Hour.) 

T 

/ 

a 

JET 

Log^. 

Log  ft. 

■ 

• 

• 

LoRi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

InAro. 

In  Time. 

^^                 1 

Oct.          1 

0.7538 

+20'.'0I 

B 

+1.334 

O        / 

22    0 

h    m 
128.0 

O        / 

79  43 

h    m 
5  18.9 

+0.9737 

+1.2742    +8.03 

+0.9047 

3 

0.7565 

20.04 

1.336 

21  49 

127.3 

78  39 

5  14.6 

0.9736 

1.2745      8.01 

0.9034 

3 

0.7592 

20.05 

1.336 

2144 

126.9 

77  35 

5  10.3 

0.9736 

1.2747      7.98 

0.9019 

fc        4 

0.7620 

20.05 

1.337 

2145 

127.0 

76  31 

5    6.1 

0.9738 

1.2750      7.95 

0.9003 

(1.0)    5 

0.7647 

20.08 

1.339 

2152 

127.5 

75  27 

5    1.8 

0.9747 

1.2753!    7.92 

u 

0.8986 

6 

0.7675 

+20.13 

+1.342 

22    1 

128.1 

74  23 

4  57.5 

+0.9763 

+1.2756    +7.88 

+0.8967 

7 

0.T702 

20.23 

1.349 

2210 

1  28.7 

73  20 

4  53.3 

0.9788 

1.27601    7.85 

0.8947 

8 

0.7729 

20.36 

1.S58 

22  15 

129.0 

72  16 

4  49.1 

0.9820 

1.2764 

7.81 

0.8926 

9 

0.7757 

20.53 

1.369 

22  15 

129.0 

71  12 

4  44.8 

0.9855 

1 .2767 

7.77 

0.8903 

10 

0.7784 

20.71 

1.381 

22   8 

128.5 

70    9 

4  40.6 

0.9890 

1,2771 

7.73 

0.8879 

11 

0.781 1 

+20.89 

+1.393 

21  56 

127.7 

69    5 

4  36.3 

+0.9922 

+1.2776 

+7.68 

+0.8854 

19 

0.7839 

21.06 

1.404 

2140 

1  26.7 

68    2 

4  32.1 

0.9948 

1.2780 

7.63 

0.8827 

13 

0.7866 

21.19 

1.413 

2123 

125.5 

66  58 

4  27.9 

0.9966 

1.2784 

7.58 

0.8798 

14 

0.7894 

21.28 

1.419 

21    6 

1  24.4 

65  55 

4  23.7 

0.9977 

1.2789 

7.53 

0.8768 

15 

0.7921 

21.34 

1.423 

20  54 

123.6 

64  52 

4  19.5 

0.9982 

1.2794 

7.48 

0.8737 

16 

0.7948 

421.36 

+1.424 

20  48 

1  23.2 

63  49 

4  15.3 

+0.9983 

+1.2799 

+7.42 

+0.8703 

17 

0.7976 

21.36 

1.424 

20  48 

123.2 

62  46 

4  11.1 

0.9983 

1.2805 

7.36 

0.8668 

18 

0.8003 

21.36 

1.425 

20  54 

1  23.6 

6143 

4    6.9 

0.9967 

1.2810)    7.30 

0.8632 

h      1» 

0.80.30 

21.39 

1.426 

21    4 

1  24.3 

60  40 

4    2.7 

0.9997 

1.2616 

7.24 

0.&594 

(*i.O)  20 

0.8058 

21.45 

1.430 

21  15 

1  25.0 

59  38 

3  58.5 

1.0014 

1.2621 

7.17 

0.8554 

21 

0.8085 

+21.54 

+1.436 

2126 

125.7 

58.35 

3  54.3 

+  1.0039 

+1.2827 

+7.10 

+0.6513 

22 

0.8113 

21.67 

1.445 

2132. 

126.1 

57  33 

3  50.2 

1.0066 

1.2833 

7.03 

0.8470 

23 

0.8140 

21.83 

1.456 

2133 

1  26.2 

56  31 

3  46.1 

l.OIOI 

1.2339 

6.96 

0.8425 

24 

0.8167 

22.01 

1.468 

21  28 

125.9 

55  29 

3  41.9 

1.0133 

1.26451    6.86 

0.8378 

25 

0.8195 

22.18 

1.479 

21  17 

125.1 

54  27 

3  37.8 

I.0I62 

1.2651       6.61 

0.8329 

26 

0.8222 

+22.34 

+1.489 

21    3 

124.2 

53  25 

3  33.7 

+1.0185 

+1.2857    +6.73 

+0.8278 

27 

0.8249 

22.46 

1.498 

20  48 

123.2 

52  23 

3  29.5 

1 .0202 

1.2863 

6.65 

0.8226 

'             2B 

0.8277 

22.55 

1.504 

20  34 

122.3 

51  22 

3  25.5 

1.0213 

1.2870 

6.l>7 

0.6172 

20 

0.8304 

22.61 

1.508 

20  25 

121.7 

50  21 

3  21.4 

1.0220 

1 .2676 

6.46 

0.8115 

30 

0.8332 

22.65 

1.510 

20  21 

1  21.4 

49  20 

3  17.3 

1.0225 

1.2683 

6.39 

0.6056 

31 

0.8359 

+22.68 

+1.513 

20  22 

121.5 

48  19 

3  13.3 

+1.0233 

+1.2689 

+6.30 

+0.7995 

Soy.        I 

0.8386 

22.73 

1.516 

20  29 

121.9 

47  18 

3    9.2 

1.0245 

1.2896 

6.21 

0.7932 

2 

0.8414 

22.81 

1.521 

20  38 

1  22.5 

46  17 

3    5.1 

1.0264 

1 .2902 

6.12 

0.7866 

<S.O)    4 

0.8441 

22.92 

1.528 

20  48 

1  23.2 

45  17 

3    1.1 

1.0290 

1.2909 

6.02 

0.7799 

0.8469 

23.08 

1.538 

20  56 

1  23.7 

44  16 

2  57.1 

1 .0323 

1.2915 

5.93 

0.7728 

5 

0.8496 

+23.27 

+1.551 

20  59 

123.9 

43  16 

2  53.1 

+1.0360 

+1.2922 

+5.63 

+0.7655 

6 

0.8523 

23.48 

1.566 

20  56 

123.7 

42  16 

2  49.1 

1.0398 

1.2920 

5.73 

0.7560 

7 

0.8551 

28.70 

1.581 

20  48 

1  23.2 

41  16 

2  45.1 

1.0435 

1.2935 

5.63 

0.7501 

8 

0.8578 

23.91 

1.594 

20  35 

122.3 

40  16 

241.1 

1 .0467 

1.2942 

5.52 

0.7421 

9 

0.8605 

24.09 

1.606 

2021 

1  21.4 

39  16 

2  37.1 

1.0492 

1.2948 

5.42 

0.7337 

10 

0.8633 

+24.23 

+  1.616 

20   6 

120.4 

38  17 

2  33.1 

+1.0511 

+  1.2055 

+5.31 

+0.7249 

II 

0.8660 

24.33 

1.623 

19  54 

1  19.6 

37  J8 

2  29.2 

1 .0524 

1.2961 

5.20 

0.7159 

12 

0.8668 

24.40 

1.627 

19  40 

1  19.1 

36  18 

2  25.2 

1 .0532 

1.2967 

5.09 

0.7066 

13 

0.8715 

24.45 

1 .630 

19  43 

1  18.9 

35  19 

2  21.3 

1.0539 

1.2973 

4.96 

0.6968 

14 

0.8742 

24.49 

1.633 

19  46 

1  19.1 

34  20 

2  17.3 

1.0548 

1.2960 

4.86 

0.6867 

15 

0.8770 

+24.55 

+1.637 

19  54 

1  19.6 

33  22 

2  13.4 

+1.0561 

+1.2966 

+4.75 

+0.6763  1 

,               16 1  0.8797 1 

+24.63 

+1.642 

20    3 

120.2 

32  23 

2    9.5 

+1.0580 

+1.2992 

+4.63    +0.6654    1 

292 


INDEPENDENT  STAR-NUMBERS,   1888. 


FOB  WASHINGTON  MEAN  MIDNIGHT 

1 

a 

Solar  Day. 
(Sid.  Hour.) 

r 

/ 

G 

H 

^Sg. 

LOK*. 

{ 

1 

In  Aro. 

In  Time. 

In  Aro. 

In  Time. 

In  Arc. 

In  Time. 

Nov.       16 

y 

0.8797 

+24'.'63 

B 

+  1.642 

O         / 

20    3 

h     m 
1  20.2 

O       / 

32  23 

h    m 
2    9.5 

+1.0580 

+  1.2992 

+4'.'63 

+0.6654 

17 

0.8824 

24.75 

1.650 

20  12 

1  20.8 

31  25 

2    5.7 

1.0605 

1.2998 

4.50 

0.6541 

18 

0.8852 

24.91 

1.661 

20  18 

1  21.2 

30  26 

2    1.7 

1.0636 

1.3004 

4.39 

0.6425 

h      ^^ 

0.8879 

25.10 

1.674 

20  19 

121.3 

29  28 

1  57.9 

1 .0670 

1.3009 

4.27 

0.6302  < 

(4.0)  20 

0.8907 

25.31 

1.688 

20  15 

121.0 

28  30 

1  54.0 

1 .0704 

1.3015 

4.15 

0.6175 

21 

0.8934 

+25.53 

+1.702 

20    5 

1  20.3 

27  32 

1  50.1 

+  1.0737 

+1.3020 

+4.02 

+0.6043 

22 

0.8961 

25.73 

1.715 

19  52 

1  19.5 

26  34 

1  46.3 

1 .0765 

1.3026 

3.90 

0.5905  ' 

23 

0.8989 

25.90 

1.727 

19  37 

1  18.5 

25  36 

1  42.4 

1.0787 

1..3031 

3.77 

0.5762 

24 

0.9016 

26.04 

1.736 

19  23 

1  17.5 

24  39 

1  38.6 

1.0804 

1.3036 

3.64 

0.5611 

25 

0.9043 

26.15 

1.743 

19  11 

1  16.7 

23  41 

1  34.7 

1.0816 

1  3041 

3.51 

0.5455 

26 

0.9071 

+26.23 

+1.748 

19    3 

1  16.2 

22  44 

1  30.9 

+1.0826 

+1.3046 

+3.38 

+0.5290 

27 

0.9098 

26.30 

1.753 

19    0 

1  16.0 

21  47 

1  27.1 

1 .0837 

1.3050 

3.25 

0.5118 

28 

0.9126 

26.38 

1.758 

19    2 

1  16.1 

20  49 

1  23.3 

1.0851 

1.3055 

3.12 

0.4938 

29 

0.9153 

26.48 

1 .765 

19    7 

1  16.5 

19  52 

1  19.5 

1.0870 

1.3059 

2.98 

0.4748 

30 

0.9180 

26.62 

1.775 

19  13 

1  16.9 

18  55 

1  15.7 

1.0895 

1.3063 

2.85 

0.4547 

Dec.        1 

0.9208 

+26.80 

+1.787 

19  18 

1  17.2 

17  59 

1  11.9 

+1.0926 

+1.3067 

+2.71 

+0.4335 

2 

0.9235 

27.02 

1.^00 

19  19 

1  17.3 

17    2 

1    8.1 

1.0961 

1.3071 

2.58 

0.4111  . 

3 

0.9262 

27.26 

1.816 

19  15 

1  17.0 

16    5 

1    4.3 

1.0999 

1.3075 

2.44 

0.3674 

h       4 
(5.0)    5 

0.9290 

27.52 

1.833 

19    7 

1  16.5 

15    8 

1    0.5 

1.1037 

1.3078 

2.30 

0.3621 

0.9317 

27.76 

1.850 

1854 

1  15.6 

14  12 

0  56.8 

1.1070 

1.3081 

2.16 

0.3351 

6 

0.9345 

+27.99 

+1.865 

1838 

1  14.5 

13  15 

0  .53.0 

+  1.1097 

+1.3084 

+2.02 

+0.3062 

7 

0.9372 

28.18 

1.878 

1822 

1  13.5 

1219 

0.49.3 

1.1119 

1.3087 

1.88 

0.2749 

8 

0.9399 

28.33 

1.888. 

18    7 

1  12.5 

11  22 

0  45.5 

1.1135 

1.3090 

1.74 

0.2412 

9 

0.9427 

28.43 

1.895 

17  55 

1  11.7 

10  26 

0  41.7 

1.1147 

1.3093 

1.60 

0.2045 

10 

0.9454 

28.52 

1.900 

17  47 

1  11.1 

9  30 

0  38.0 

1.1157 

1.3095 

1.46 

0.1642 

n 

0.9482 

+28.59 

+1.905 

17  44 

1  10.9 

8  33 

0  34.2 

+1.1166 

+1.3097 

+1.32 

+0.1196 

12 

0.9509 

28.67 

1.910 

17  46 

1  11.1 

7  37 

0  30.5 

1.1179 

1.3099 

1.18 

0.0698 

13 

0.9536 

28.77 

1.916; 

17  49 

1  11.3 

641 

0  26.7 

1.1196 

1.3100 

1.03 

0.0132 

14 

0.9564 

28.90 

1.927 

17  54 

1  11.6 

5  45 

0  23.0 

1.1218 

1.3102 

0.89 

9.9480  . 

15 

0.9591 

29.08 

1.939 

1756 

1  11.7 

4  49 

0  19.3 

1.1244 

1.3102 

0.74 

9.8711 

16 

0.9618 

+29.29 

+1.952 

17  &5 

1  11.7 

3  53 

0  15.5 

+1.1275 

+1.3104 

+0.60 

+9.7773 

17 

0.9646 

29.52 

1.967 

17  60 

1  11.3 

2  57 

0  11.8 

1.1307 

1.3105 

0.46 

9.6590 

18 

0.9673 

29.75 

1.983 

17  39 

1  10.6 

2    1 

0    8.1 

1.1337 

1.3105 

0.31 

9.4928 

h      '» 

0.9701 

29.98 

1.999 

17  25 

1    9.7 

1    5 

0    4.3 

1.1364 

1.3106 

0.17 

9.2201 

(6.0)  20 

0.9728 

30.  la 

2.012 

17    9 

1    8.6 

0    8 

0    0.5 

1.1.387 

1.3106 

+0.02 

+a0034  , 

1 

21 

0.9755 

+30.35 

+2.023 

16  52 

1    7.5 

359  12 

23  56.8 

+1.1405 

+1.3106 

-0.12 

-9.0899 

22 

0.9783 

30.48 

2.032 

16  36 

1    6.4 

358  16 

23  53.1 

1.1418 

1.3105 

0.27 

9.4281 

23 

0.9810 

30.59 

2.039 

16  24 

1    5.6 

357  20 

23  49.3 

1.1428 

1.3105 

0.41 

9.6150 

24 

0.9837 

30.67 

2.045 

16  16 

1    5.1 

356  24 

23  45.6 

1.1437 

1.3104 

0.56 

9.7459 

25 

0.9865 

30.76 

2.051 

16  13 

1    4.9 

355  28 

23  41.9 

1.1448 

1.3103 

0.70 

9.8457  ; 

26 

0.9892 

+30.87 

+2.058 

16  12 

1    4.8 

354  32 

23  38.1 

+1.1463 

+1.3102 

-0.85 

-9.9269  ' 

27 

0.9920 

31.00 

2.067 

16  14 

1    4.9 

353  36 

23  34.4 

1.1482 

1.3101 

0.99 

9.9952 

28 

0.9947 

31.18 

2.078 

16  15 

1    5.0 

352  39 

23  30.6 

1.1507 

1.3099 

1.13 

0.0539 

29 

0.9974 

31.39 

2.092 

16  14 

1    4.9 

351  43 

23  26.9 

1.1536 

1.3098 

1.28 

0.1059  ' 

30 

1.0002 

31.63 

2.109 

16   9 

1    4.6 

350  47 

23  23.1 

1.1568 

1.3096 

1.42 

0.1520 

31 

1.0029 

+31.89 

+2.126 

16    0 

1    4.0 

349  50 

23  19.3 

+1.1600 

+1.3093 

-1.56 

-0.1934 

32 

1.0056 

+32.15 

+2.143 

15  47 

1    3.1 

348  54 

23  15.6 

+1.1630 

+1.3091 

-1.70 

-0.2312  i 
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1 

MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  Star. 

• 

Macni. 
taae. 

Bight  Aaoension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Andromedee 

2.0 

h      m       s 

0    2  35.934 

+ 

B 

3.0911 

+ 

28  28  19.31 

+ 

/'        1 
19.885 

•    /5  Oassiopes 

2.0 

0     3  12.248 

3.1733 

+ 

58  31  54.11 

19.852 

•  22  Andromedse 

5.3 

0     4  30.075 

3.1018 

+ 

45  26  55.62 

80.036  , 

4  Draconis  (H.)  .      S.  P. 

4.7 

0     6  57.018 

2.8877 

+  101  45  40.98 

20.023 

'      r  Pegasi  (Algenib) 

2.7 

0    7  28.120 

3.0835 

+ 

14  33  39.00 

20.024 

'•    a  Andromedse 

4.3 

0  12  28.674 

+ 

3.1227 

+ 

36    9  50.98 

+ 

19.985 

•     £  Ceti 

3.3 

0  13  43.122 

3.0529 

— 

9  26  42.42 

19.959 

.  •    6  UrsaB  Minoris   .      S.  P. 

6.0 

0  14  20.008 

0.1410 

+ 

91  40  44.69 

19.941 

•  44  Piscium    . 

6.0 

0  19  39.663 

3.0729 

+ 

1  19     9.72 

19.955 

fi  Hydri       . 

3.0 

0  19  51.082 

3.2332 

77  53     6.37 

20.285 

12  Ceti 

6.0 

0  24  19.366 

+ 

3.0610 

— . 

4  34  34.34 

+ 

19.939 

,      It  Draconis  .         .      S.  P. 

3.3 

0  28  42.041 

2.5926 

+  109  35  39.78 

19.891 

*   ir  Andromed® 

4.0 

0  30  53.955 

3.1903 

+ 

33     6     9.40 

19.875 

a  Cassiope®  (var.) 

2.5 

0  34     9.303 

3.3729 

+ 

55  55  22.45 

19.790 

p  Ceti 

2.0 

0  37  58.063 

3.0143 



18  36     5.72 

19.803 

21  Cassiopes 

6.0 

0  38  15.507 

+ 

3.«>52 

+ 

74  22  32.56 

+ 

19.754 

9 

•    0  Ca.s.siopeffi 

5.0 

0  38  29.106 

3.3186 

+ 

47  40  16.24 

19.756 

,  •    d  Piscium    . 

4.3 

0  42  52.274 

3.1069 

+ 

6  58  31.17 

19.650 

'     32*  Camelop.  (H.)  .       S.  P. 

4.7 

0  48  18.675 

0.3897 

+ 

95  58  42.05 

19.597  . 

•    Y  Cassiopeffi 

2.0 

0  49  57.123 

3.5780 

+ 

60     6  35.83 

19.566 

•   fi  Andromedffi 

4.0 

0  50  32.233 

+ 

3.3106 

+ 

37  53  30.25 

+ 

19.619 

,  •  43  Cephei  (H.)      . 

4.3 

0  53  33.741 

7.2152 

+ 

85  39  21.01 

19.507  ' 

e  Piscium    .      •    . 

4.0 

0  57     7.821 

3.1089 

+ 

7  17  12.97 

19.456 

1 

ji  Andromedse 

2.3 

1     3  27.737 

3.3438 

+ 

35     1  35.39 

19.167 

'  •    «  TucansB    .         . 

5.0 

1   11  58.300 

2.0557 

— 

69  28  15.49 

19.170 

•  /  Piscium    . 

5.0 

1   12     1.282 

+ 

3.0898 

+ 

3     1  27.67 

+ 

19.037 

a  Ursae  Minoris  {Polaris) 

2.0 

1   17  44.827 

22.9800 

+ 

88  42  40.60 

18.910 

^*C€ti           .         . 

3.0 

1   18  25.495 

2.9970 

— 

8  45  41.49 

18.671 

38  Cassiopes 

6.3 

1  22  54.174 

4.3757 

+ 

69  41   15.92 

18.680 

•    *  Octanlis   .         .      S.  P. 

5.0 

1  22  58.154 

8.6470 

— 

94  47  19.88 

18.785 

Tj  Piscium    . 

3.7 

1  25  29.419 

+ 

3.2023 

+ 

14  46     5.46 

+ 

1 

18.667 

•    0  Andromedse 

4.0 

1  30  13.517 

3.5038 

+ 

40  50  42.28 

18.150 

•    T  Piscium    . 

5.7 

1  31     9.663 

3.1703 

+ 

11  34     6.32 

18.530 

i       a  Eridani  {Achernar)  . 

1.0 

1  33  32.230 

2.2326 



57  48  21.53 

18.359 

•    w  Piscium    . 

4.7 

1  35  36.174 

3.1174 

+ 

4  55  13.95 

18.3.33 

1       0  Piscium    . 

4.3 

1  39  28.771 

+ 

3.1621 

+ 

8  35  36.84 

+ 

18.220 

1  •    C  Ceti 

3.0 

1  45  55.924 

2.9617 



10  53  22.61 

17.827 

,S  Arietis 

3.0 

1  48  27.182 

3.3033 

+ 

20  15  36.64 

17.732  1 

50  Ca.ssiopese 

4.0 

1  53  52.821 

5.0085 

+ 

71  52  43.61 

17.651   j 

•    y  Andromedse 

2.3 

1  57     1.527 

3.6598 

+ 

41  47  30.52 

17.447 

a  Arietis 

2.0 

2     0  51.605 

+ 

3.3707 

+ 

22  55  56.69 

+ 

17.177 

a  Draconis  .         .      S.  P. 

3.3 

2     1  21.483 

1 .6237 

+  115    5  19.69 

17.301 

•    ^  Trianguli 

3.0 

2     2  52.821 

3.5539 

+ 

34  27  25.44 

17.209 

?Ceti 

4.3 

2     7     3.839 

-f 

3.1739 

+ 

8  19  15.20 

17.034 

.  •     4  UrssB  Minoris    .      S.'  P. 

5.0 

2    9  17.670 

0.3250 

+  101  55  34.14 

16.908 

•     Y  Trianguli 

4.3 

2  10  39.405 

+ 

3.5504 

+ 

33  19  43.51 

+ 

16.850 

1  •  67  Ceti 

6.0 

2  11  23.791 

2.9894 



6  56  19.67 

16.736 

c  Ca.s8iopes 

4.0 

2  19  50.427 

4.8(>03 

+ 

66  53  53.33 

16.439 

•     S  Hydri       . 

4.0 

2  19  45.506 

1.0542 

.— 

69  10    8.85 

16.450 

,        *«Ceti 

4.0 

2  22  12.271 

.+ 

3.1836 

+ 

7  57  27.14 

+ 

16.300  ' 

*  Apparent  right  aacensiona  of  stars  marked  with  an  a«teris1(  are  given  after  those  of  standard  stars. 
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FIXED  STARS,   1888. 


MEAN  PT.ACES  FOB  1888.0.     (January  0<>.196,  Washington.) 

Kame  of  Star. 

MAffni- 
taae. 

Right  Aicenalon. 

AnnuAl 
YarlaUon. 

DeeUnatioB. 

ABimal 

YaitetlMi. 

1 

5  Ursae  Minoris    .      S.  P. 

4.7 

h      m        8 

2  27  46.180 

—  0.1919 

+  m  48' 22.' 13 

+    16.011 

•    (J  Ceti 

4.0 

2  33  44.523 

+  3.0788 

-     0    9  19.10 

15.702 

•    fx  Hydri 

6.0 

2  34     3.414 

—  1.4391 

-  79  35  51.60 

15.680 

•    0  Persei 

4.0 

2  36  33.129 

+  4.0690 

+  48  45  14.51 

15.464 

Y  Ceti 

3.3 

2  37  29.820 

3.1031 

+     2  45  47.88 

15.344 

•    <f  Arietis 

5.7 

2  45  18.552 

+  3.3043 

+   14  37  11.76 

+    15.013 

P  Ursae  Minoris   .      S.  P. 

2.0 

2  51     2.289 

—  0.2385 

+  105  23  12.51 

14.719 

•  47  Cephei  (H.)      . 

6.0 

2  51   13.390 

+  7.5152 

+  78  58  28.79 

14.708 

•     e  Arietis 

4.3 

2  52  48.486 

3.4208 

+  20  53  30.70 

14.611 

a  Ceti 

2.3 

2  56  25.478 

3.1302 

+     3  38  59.23 

14.314 

•    p  Persei  (Algol)  {var,) 

2.7 

3    0  52.928 

+  3.8831 

+  40  31  24.07 

+    14.127  1 

48  Cephei  (H.)      . 

6.3 

3     6     7.888 

7.4018 

+  77  19  18.51 

13.743  ' 

C  Arietis 

4.7 

3     8  27.836 

3.4391 

+  20  37  43.48 

13.562 

o  Persei 

2.0 

3  16  19.746 

4.2568 

+  49  27  42.14 

13.100 

•    p  Octantis   .         .      S.  P. 

6.0 

3  17  34.930 

+  12.9580 

-  95  54  38.90 

13.008 

•     «  Hydri 

5.0 

3  18  45.867 

—  1.6011 

-  77  47  49.46 

+    13.027 

Y*  Urs8B  Minoris    .       S.  P. 

3.0 

3  20  54.679 

—  0.1347 

+  107  46    2.92 

12.811 

•    /Tauri 

4.0 

3  24  41.355 

+  3.3048 

+   12  33    8.09 

12.570 

£  Eridani    . 

3.0 

3  27  39.213 

2.8236 

-     9  60  15.79 

12.399 

d  Persei 

3.3 

3  34  57.151 

4.2494 

+  47  25  42.55 

11.818 

•    r  Camelopardalis  (H.). 

4.3 

3  38  32.646 

+  6.2361 

+  70  59    8.92 

+    11.556 

ly  Tauri 

3.0 

3  40  49.596 

3.5556 

+  23  45  28.91 

11.387 

C  Persei 

3.0 

3  47     5.534 

+  3.7599 

+  31  33    0.39 

10.957 

C  Ursfie  Minoris   .      S.  P. 

4.3 

3  48     4.446 

—  2.2543 

+  101  51  40.93 

10.917 

•    r  Hydri 

3.3 

3  48  58.749 

—  0.9983 

-  74  34  55.20 

10.979 

•     e  Persei 

3.3 

3  50  20.274 

4-  4.0094 

+  39  41     7.10 

+    10.730 

Y  Eridani    . 

3.0 

3  52  48.273 

2.7966 

-   13  49  39.84 

10.451 

•  A*  Tauri 

4.7 

3  58     4.457 

3.5397 

+  21  46  29.66 

10.090 

•    c  Persei 

4.0 

4     0  31.896 

4.3366 

+  47  24  44.67 

9.950 

Groombr.  23«<W  .      S.  P. 

6.3 

4     6     0.904 

0.1392 

+  111  53  40.87 

9.499 

•    0*  Eridani 

4.3 

4     6  23.897 

+  2.9264 

-     7    7  49.24 

+     9.623 

y  Tauri 

4.0 

4  13  25.191 

+  3.4088 

+   15  21  23.16 

8.965 

•    iy  Urs8B  Minoris   .      S.  P. 

5.0 

4  20  47.104 

—  1.8180 

+  103  59  12.71 

8.159 

e  Tauri 

3.7 

4  22     4.593 

+  3.4973 

+    18  55  52.29 

8.265 

ly  Draconis  .         .      S.  P. 

2.7 

4  22  28.642 

0.8061 

+  118  13  55.88 

8.224 

•   m  Persei 

6.0 

4  25  32.128 

+  4.2097 

+  42  49  24.80 

+     8.016  ! 

•    d  Mensae 

6.0 

4  25  34.379 

—  4.2278 

-  80  28  3334 

a036  • 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.446 

—  0.1355 

+  110  69  23.07 

7.798 

a  Tauri  (Aldeharan)    . 

1.0 

4  29  29.639 

+  3.4372 

+   16  16  59.98 

7.923 

•    T  Tauri 

4.3 

4  35  31.367 

3.5952 

+  22  44  28.09 

7.193 

a  Camelopardalis 

4.7 

4  42  54.966 

+  5.9240 

+  66     9    3.44 

+     6.617 

•     t  Tauri 

5.3 

4  44  49.334 

3.5052 

+   18  38  63.93 

6.414 

t  Aurig®    . 

3.0 

4  49  42.014 

3.9004 

+  32  59  16.18 

6.034 

•    C  AurigflB    . 

4.0 

4  54  38.973 

+  4.1848 

+  40  54  40.80 

5.635 

£  Ursae  Minoris   .      S.  P. 

4.3 

4  57  28.276 

—  6.3360 

+  97  46  47.04 

5.406 

11  Orionis     . 

5.0 

4  58  10.130 

+  3.4243 

+   15  14  60.08 

+     ft.306 

•    /5  Eridani    . 

3.0 

5    2  20.617 

2.9483 

-     5  13  54.91 

4333 

a  Aurigae  {Capella) 

1.0 

5     8  24.941 

4.4245 

1 

+  45  62  58.62 

4.041 

1 

fi  Ononis  (Rigel) 

1.0 

5     9     9.315 

2.8812 

-     8  19  54.33 

4.406  1 

•    T  Orionis 

4.0 

5  12   10.081 

;     4-  2.9123 

-     6  57  58.71 

+     4.144 

*  Apparent  right  aaceniiionB  of  ntars  marked  with  an  aateriak  are  given  after  thoM  of  aUndard  atan. 
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1 

MEAN  PLAGES  FOR  1888.0.    (January  0^.196,  Washington.) 

1 

Name  of  Star. 

1 

Kacni. 
tuae. 

Eight  Aaoeninon. 
h     m       8 

5  19  12.717 

Annnal 
Variation. 

Declination. 

Annnal 
Variation. 

1 

?  Tauri 

2.0 

+  3.7891 

+  28*'30  42.'75 

+  3."370 

Groombridge  966 

6.3 

5  24  45.555 

7.9906 

+  74  58     3.56 

3.091 

•  X  Aurigse    . 

5.0 

5  25  26.368 

3.9048 

+  32     6  30.66 

3.033 

•       Groombridge  944 

6.3 

5  26  11.052 

18.6430 

+  85    8  16.67 

2.961 

1     ^  Orion  is  (var.)  . 

2.5 

5  26  17.083 

3.0633 

-     0  22  58.19 

2.935 

1 

a  Leporis    . 

3.0 

5  27  47.428 

+  2.6447 

-   17  54  11.23 

+  2.809 

1      c  Ononis     . 

2.0 

5  30  31.809 

3.0423 

-     1   16  27.13 

2.572 

a  Columbse 

2.0 

5  35  35.667 

+  2.1727 

-  34    8     3.83 

2.087 

itf  Draconis  . 

S.P. 

5.0 

5  37  36.510 

—  0.3540 

+  111   11  25.44 

1.632 

•    K  Ononis 

2.7 

5  42  26.651 

-f  2.8447 

-     9  42  36.53 

1.538 

*    V  Aurigffi    . 

4.0 

5  43  43.610 

4-  4.1540 

+  39     6  52.57 

+   1.459 

0>  Draconis  . 

s.'p. 

4.3 

5  43  55.836 

—   1.0794 

+  107  47  47.44 

1.678 

*    ii  Doradus  . 

4.3 

5  44  34.544 

+  0.1048 

-  65  46  38.87 

1.329  = 

a  Orion  is  {var^)  . 

1.2 

5  49     6.491 

3.2469 

+     7  23    7.22 

0.960 

•    /S  Aurigse    . 

2.0 

5  51   18.808 

4.4015 

+  44  56     5.49 

0.750 

•    0  Aurigse    . 

3.0 

5  52     5.071 

+  4.0918 

+  37  12  13.45 

+  0.604 

V  Orionis 

4.7 

6     1   10.689 

3.4273 

+    14  46  51.42 

—  0.133 

28  Canielopardalis  (H.) 

4.7 

6    6  29.968 

6.6175 

+  69  21  26.97 

0.687 

•    ij  Geminorum 

3.3 

6     8    7.054 

+  3.6227 

+  22  32  18.21 

0.725 

d  Ursse  Minoris   . 

S.P. 

4.3 

6     8  26.569 

—  19.4620 

f-  93  23  19.76 

0.790 

pL  Geminorum 

3.0 

6  16  11.111 

+  3.6315 

+  22  34  12.39 

—   1.587 

•   v''*  Aurigae    . 

5.3 

6  16  16.364 

4.6267 

+  49  20  37.98 

1.434 

a  Argus  {Canopus) 

1.0 

6  21  28.026 

1.3304 

-  52  38     4.94 

1.867 

•     V  Geminorum 

4.7 

6  22  18.764 

+  3.5631 

+  20  16  55.59 

1.971 

•    /  Draconis      .     . 

s.'p. 

4.0 

6  23     4.495 

—   I. 0791 

+ 107  18  57.81 

1.640 

1 

Y  Geminorum 

2.3 

6  31    14.507 

+  3.4674 

+   16  29  38.47 

—  2.773 

•    e  Geminorum 

3.3 

6  37     2.460 

3.6936 

+  25  14  28.07 

3.239  i 

•    v'**  Aurigae    . 

• 

5.7 

6  38  39.918 

4.32iH 

+  43  41   16.19 

3.220  ' 

f    a  Canis  Majoris  ( SirttM) 

1.0 

6  40  12.771 

2.6437 

-   16  33  47.30 

4.708  ! 

•    0  Greminorum 

w 

3.3 

6  45  24.450 

3.9606 

+  34     5  43.52 

3.979 

51  Cephei  (H.)      . 

5.3 

6  47  45.601 

+29.9400 

+  87  13  12.84 

—  4.241 

1*    C  Mens® 

5.8 

6  49  21.363 

—  4.8S)97 

-  80  41  41.04 

4.204 

50  Draconis 

s.'p. 

6.0 

6  49  58.876 

—   1.9072 

+  104  41  54.73 

4.414 

e  Canis  Major  is  . 

1.7 

6  54  13.473 

+  2.3577 

-  28  49  13.12 

4.713 

•    C  Geminorum  (var. 

)  • 

4.0 

6  57  27.998 

3.5627 

+  20  44     1.21 

4.994 

d  Canis  Major  is  . 

2.0 

7     3  50.239 

-f  2.4385 

-  26  12  57.07 

—  5.504   1 

•  63  Aurigse    . 

5.0 

7     3  57.094 

4.1368 

+  39  30    8.65 

5.504 

*  25  Camolopardalis 

4.7 

7     7  28.728 

+  12.9660 

+  82  37  28.18 

5.851 

•    j^'Volantis  (varJ) 

4.7 

7     9  41.575 

—  0.4932 

-  70  19     1.86 

6.008  ' 

d  Draconis  . 

s.'p. 

3.0 

7   12  31.680 

+  0.0299 

+  112  32    7.71 

6.326 

S  Geminorum 

3.3 

7  13  26.044 

+  3.5880 

+  22  11   15.70 

—  6.3.32 

r  Draconis  . 

s.'p 

4.7 

7  17  42.254 

—  1.1162 

+  106  51     9.70 

6.778 

Piazzi  vii.  67 

6.0 

7  19  13.391 

+  6.2999 

+  68  41  35.01 

6.832 

*    i^  Canis  Minoris  . 

g 

3.0 

7  21     4.634 

3.2599 

+     8  30  51.05 

6.984 

tf* Geminorum  (Castor) 

1.7 

7  27  27.255 

3.8386 

+  32     8    0.25 

7.545 

f   a  Canis  Min.  {Proc 

yon) 

1.0 

7  33  26.335 

+  3.1435 

+     5  30  40.74 

—  8.988 

X  Ursse  Minoris   . 

S.P. 

6.3 

7  35  44.175 

—64.4780 

+  91     2  15.56 

8.145 

ii  Geminorum  {Pollux) 

1.3 

7  38  27.738 

+  3.6795 

+  28  17  45.28 

8.409 

•  26  Lyncis 

• 

6.0 

7  46  33.322 

4.3888 

+  47  51   14.02 

9.012 

1      ^  Geminorum 

• 

5.0 

7  46  38.564 

+  3.6801 

+  27     3  17.85 

—  9.022 

— —  -  —  — .    -  —  — ~-  —  — 

—  — 

*  Apparmt  right  ascensions  of  stant  marked  with 
tPerio4ip  CQiTe0tio4s  girei^  in  the  Appei^dlz  are 


an  astf  risk  pxv  given  afU*r  tboee  of  standsril  stars. 

9tiU  to  1)0  i^ppUod  to  the  positions  of  Sirins  an4  Procyon. 
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FIXED  STARS,    1888. 


MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  Star. 

Maeni- 
tude. 

Right  Aiceniion. 

Annnal 
Variation. 

Deelinatloiu 

AmiiiMl 

Yarlatloa. 

•        Grooinbridge  1374     . 

5.7 

h      m        8 

7  46  46.422 

+ 

7.8888 

+  74*"  12  55.'87 

—     9!'05l 

e  Draconis .         .      S.  P. 

3.7 

7  48  32.813 

0.1786 

+ 1 10     1     2.34 

9.174  , 

•   w^  Cancri 

6.0 

7  54     9.275 

+ 

3.6375 

+  25  41  55.70 

9.573 

3  UrssB  Majoris  (H.)    . 

5.7 

8     1  39.733 

6.0507 

+  68  48    8.89 

10.150 

15  Argus  (p) 

3.0 

8    2  46.461 

8.5544 

-  23  58  54.93 

10.190 

•    C*  Cancri 

4.7 

8     5  47.305 

+ 

3.4466 

-h    17  59     3.34 

—    10.597 

•    /5  Cancri      .         .         . 

3.7 

8  10  26.463 

+ 

3.8589 

+     9  31  47.78 

10.851 

«  Cephei  (pr.)     .  -  S.  P 

4.3 

8  12  38.803 

1.9208 

+  102  37  34.40 

10.998 

•  30  Monocerotis 

3.7 

8  20     3.824 

+ 

3.0008 

-     3  32  29.72 

11.501 

•    0  Chamaeleontis  . 

4.7 

8  23  59.038 

1.7080 

-  77    7  22.01 

11.764 

Tj  Cancri 

5.7 

8  26  13.937 

+ 

3.4785 

+  20  49  15.47 

—   11.996 

Groombr.  3841  .      S.  P 

6.3 

8  30  29.100 

0.8189 

4-107  50  52.10 

18.221 

•    <r  Hydrae 

5.0 

8  32  54.296 

+ 

3.1468 

4-     3  44    2.47 

18.489 

•    r  Cancri 

4.3 

8  36  48.270 

3.4808 

-h  21  52  14.13 

12.719 

w 

e  Hydree     . 

3.3 

8  40  50.705 

3.1819 

+     6  49  44.88 

13.000 

•    <r*  Cancri  (mean)  . 

5.7 

8  47  24.633 

+ 

3.6738 

•f  31     0  10.51 

—    13.402 

I    Urs8B  Majoris    . 

3.0 

8  51  32.200 

+ 

4.1340 

+  48  28  50.56 

13.896 

12  Year  Cat.  1879    S.  P. 

6.0 

8  52  38.746 

8.5446 

4-  99  52     5.52 

13.687 

<r*  Ursffi  Majoris    . 

5.0 

9     0  31.802 

+ 

5.3567 

4-  67  35  18.31 

14.868 

K  Cancri 

5.0 

9     1  40.878 

3.8560 

4-   11     7     6.46 

14.286 

•    0  Hydrs 

4.0 

9     8  32.257 

+ 

3.1865 

4-     2  47  10.44 

—    15.014 

•    B  Arcus 

1.5 

9  11  58.057 

0.6788 

-  69  15  21.22 

14.604 

t  Argus 

2.0 

9  14     5.372 

1.6018 

~  58  48  18.60 

14.995 

•    a  Lyncis 

3.3 

9  14  13.810 

3.6695 

4-  34  51  55.52 

15.021 

a  Cephei      .         .      S.  P. 

2.7 

9  15  54.383 

1.4366 

4-117  53  19.89 

15.171 

1   Draconis  (H.)  . 

4.3 

9  21     3.761 

+ 

9.0105 

4-  81  49  12.83 

—    15.439 

a  Hydrse     .         . 

2.0 

9  22    5.026 

8.9491 

-     8  10  24.90 

15.446 

d  Ursffi  Majoris   . 

4.7 

9  24  33.920 

5.4038 

4-  70  J9  18.44 

15.555 

0  Urs8B  Majoris    . 

3.0 

9  25  21.715 

4.0419 

4-  52  11  13.76 

16.214 

fi  Cephei  (pr.)     .      S.  P. 

3.0 

9  27  12.716 

0.7946 

4-109  &5  51.43 

15.755 

*  10  Leon  is  Minoris 

4.7 

9  27  21.683 

+ 

3.6945 

4-  36  53  39.60 

—   15.776 

•     0  Leonis 

3.7 

9  35  10.368 

+ 

3.8070 

+   10  24    5.04 

16.216 

•    C  Chamseleontis  . 

5.0 

9  37    9.497 

1.5588 

-  80  26  16.40 

16.269 

e  Leonis 

3.0 

9  39  29.601 

+ 

3.4153 

4-  24  17  22.15 

16.422 

11  Cephei     .         .      S.  P. 

5.0 

9  40  16.830 

0.9018 

4-109  12  15.03 

16.538 

pL  Leonis 

4.0 

9  46  23.596 

+ 

3.4883 

4-  26  32    2.52 

—   16.793 

•  19  Leonis  Minoris 

5.3 

9  50  49.413 

3.6958 

4-  41  35  18.78 

16.967 

79  Draconis  .         .      S.  P. 

6.3 

9  51  28.178 

0.7298 

4-106  49  38.97 

17.013 

•    It  Leonis 

5.0 

9  54  17.680 

3.1743 

4-     8  34  52.21 

17.137 

a  Leonis  (Regultu) 

1.3 

10    2  24.428 

3.8008 

4-   12  30  51.31 

17.472 

32  Ursffi  Majoris    . 

6.0 

10    9  53.604 

+ 

4.4284 

4-  65  39  59.34 

—    17.809 

•    X  UrssB  Majoris    . 

3.3 

10  10  20.403 

3.6408 

4-  43  28  22.91 

17.870 

y^  Leonis 

2.0 

10  13  47.840 

3.3151 

4-  20  24  27.94 

18.064 

•    PL  Hydras 

4.0 

10  20  40.470 

8.9005 

-   16  15  54.37 

]a309 

•    fi  Leonis  Minoris 

4.3 

10  21  24.347 

3.4870 

4-  37  16  51.02 

18.314 

•    a  AntlisB 

4.0 

10  22     1.599 

+ 

8.7390 

-  30  29  53.37 

—    18.216 

9  Draconis  (  H.)  . 

4.7 

10  25  33.737 

5.8668 

4-  76  17  21.90 

18.390 

p  Leonis 

4.0 

10  26  54.855 

3.1643 

4-     9  52  57.42 

18.430 

296  Cephei  (B.)      .      S.  P. 

5.3 

10  30  18.381 

1 .0779 

4- 104  21     2.69 

18.528 

•    p  Octantis   .         .      S.  P. 

4.7 

10  34  33.510 

+ 

6.4940 

-"  98     1  55.31 

—   18.677 

*  Apparent  right  aacen«ionH  of  Rtars  marked  with  an  asterisk  are  given  after  thoae  of  standard  starau 
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MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  Star. 

Macni* 
taae. 

Right  Asoenaioa. 

Annual 
Variation. 

Declination. 

Annual 

Variation.     , 

1 

*  41  Leonis  Minoris . 

5.7 

h      m        s 

10  37  19.542 

8 

+  3.2713 

+  23  46  28.18 

—    I8r735 

17  Argus  {var.)     . 

1-6 

10  40  42.963 

2.3131 

-  59     5  44.96 

18869 

I  Leonis 

5.3 

10  43  22.227 

3.1586 

+    11     8  15.37 

18.971 

'  9*  Chamsleontis  . 

5.0 

10  44  43.616 

0.6391 

-  79  56  59.08 

18.981 

'       t  Cephei     .      ^ .      S.  P. 

3.3 

10  45  41.558 

2.1215 

+  114  23  19.10 

18.876 

*  46  Leonis  Minoris 

4.0 

10  47    2.821 

+  3.3700 

+  34  49     7.08 

—    19.293 

•       Groombridge  1706     . 

6.0 

10  50  58.401 

4.9744 

+  78  22  11.83 

19.178 

a  Ursse  Majoris    . 

2.0 

10  56  48.644 

+  3.7486 

+  62  21   19.72 

19.362 

\  *  1^  Octantis   . 

6.0 

1 1     0     5.359 

—  0.2094 

-  83  59  29.06 

19.372 

•  fi^  Leonis 

6.0 

11     1   11.445 

+  3.0622 

+     2  33  47.43 

19.486 

'  •  ^  UrsflB  Majoris    . 

3.3 

11     3  21.884 

+  3.3939 

+  45     6  20.61 

—    19.503 

d  Leonis 

2.3 

11     8     9.104 

.3.1985 

+  21     8  13.78 

19.685  : 

•    V  Ursffi  Majoris    . 

3.3 

1 1   12  25.838 

3.2580 

+  33  42  19.23 

19.572  \ 

d  Crateris   . 

3.3 

11   13  44.501 

2.9963 

-   14  10  21.67 

19.463 

'      0  Cephei     .         .      S.  P. 

5.3 

11   14     1.779 

2.4434 

+  112  30    4.11 

19.669 

r  Leonis 

5.0 

11  22  10.642 

+  3.0861 

+     3  28  22.58 

—    19.802  1 

,      X  Draconis  . 

3.3 

11  24  44.754 

3.6230 

+  69  56  56.82 

19.837  1 

•    ^  Hydrffi     . 

4.0 

11  27  29.597 

2.9427 

-  31   14  17.17 

19.883 

u  Leonis 

5.0 

11  31   12.860 

3.0713 

-     0  12  19.87 

19.860 

Y  Cephei     .         .      S.  P. 

3.3 

11  34  45.135 

2.4143 

+  102  59  34.18 

20.075 

*   X  Urss  Majoris    . 

3.7 

11  40    8.096 

+  3.1910 

+  48  24     1.18 

-^    19.960 

fi  Leonis 

2.0 

11  43  20.803 

3  0641 

+   15  11  53.09 

20.119 

Y  UrssB  Majoris    . 

2.3 

11  47  56  300 

3.1824 

+  54  19    2.51 

20.027 

Groombr.  4163  .       S.  P. 

7.0 

11  49  23.481 

2.8638 

+  106  12  46.68 

20.023 

•   V  Virginis   . 

4.3 

11  55     8.001 

3.0752 

+     7  14  19.80 

20.088 

0  Virginis   . 

4.0 

11  59  30.224 

+  3.0576 

+     9  21  18.16 

—  20.015 

•    c  Corvi 

3.0 

12     4  21.868 

3.0828 

-  21  59  48.46 

20.050 

4  Draconis  (H.)  . 

4.7 

12     6  57.018 

2.8877 

+  78  14  19.02 

20.023  1 

Y  Corvi 

2.0 

12  10    2.808 

3.0794 

-   16  55  12.16 

20.018 

w 

.  *    2  Canum  Venaticorum 

5.3 

12  10  30.780 

3.0223 

+  41  17     1.58 

20.067 

r 

fi  Chamaeleontis  . 

5.0 

12  11  47.483 

+  3..3706 

-  78  41  24.31 

—    19.984 

71  Virsinis   . 

3.3 

12  14  10.563 

3.0686 

-     0    2  39.83 

20.042  1 

1                  '                     ^7 

1  •    6  Ursae  Minoris   . 

6.0 

12  14  20.008 

0.1410 

+  88  19  15.31 

19.941 

a^Crucis 

1.0 

12  20  22.432 

3.2915 

-  62  28  41.66 

20.016 

•    ^  Corvi 

2.3 

12  24     4.285 

3.1023 

-   15  53  29.84 

20.088 

•    j9  Canum  Venaticorum 

4.3 

12  28  25.397 

+  2.8598 

+  41  57  57.92 

—    19.616 

P  Corvi 

2.3 

12  28  30.264 

3.1414 

-  22  46  38.34 

19.964 

K  Draconis  . 

3.3 

12  28  42.041 

2..5926 

+  70  24  20.22 

19.891 

•    Y  Virginis  {mean) 

2.7 

12  35  59.135 

3.0381 

-     0  50     6.79 

19.813 

21  CassiopesB               S.  P. 

6.0 

12  38  15.507 

3.8552 

+  105  37  27.44 

19.754 

•  31  Comse  Berenices 

5.0 

12  46  14.665 

+  2.9303 

+   28     9     0.60 

—    19.663 

3^  Camelopardalis  (H.) . 

4.7 

12  48  18.675 

0.3897 

+  84     1   17.95 

19.597 

•    Y  Cassiopeae               S.  P. 

2.0 

12  49  57.123 

3.5779 

+  119  53  24.17 

19.565 

a  Canum  Venaticorum 

2.7 

12  50  47.330 

2.   157 

+  38  55  23.95 

19.514 

•  43  Cephei  (H.)            S.  P. 

4.3 

12  53  33.741 

7.2152 

+  94  20  38.99 

19.507 

•    ^  Muses 

4.0 

12  54  34.873 

+  4.1122 

-  70  56  39.17 

—    19.478 

•     e  Virginis   . 

2.7 

12  56  36.127 

2.9880 

+   11  33  40.46 

19.419 

0  Virginis    . 

4.3 

13     4     9.047 

3.1010 

-     4  56  27.29 

19.314 

•  30  Canum  Venaticorum 

4.7 

13  12  31.205 

2.6970 

+  41     9  44.57 

19.038 

a  Urs.  Min.  {Polaris)  S.  P. 

2.0 

13  17  44.827 

+22.9790 

+  91   17  19.40 

—    18.910 

*  Apparent  right  asoensions  of  starB  inarkcMl  with  an  aaterislE  are  given  after  those  of  atandard  atan. 
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MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  Star. 

Magnl- 
tnae. 

Bight  AAC«!i8ion. 

Annual 
Variation. 

Variation.    ' 

a  Virginis  {Spica) 

LO 

h     m       8 

13  19  17.558 

+  3.1535 

-   10  34  35.56 

—    18!903 

38  Cassiopeae         .      S.  P. 

6.3 

13  22  54.174 

4.3757 

+  110  18  44.08 

18.680 

•    K  Octanlis   . 

5.0 

13  22  58.154 

8.7239 

-  85  12  40.12 

18.755 

C  Virginis   . 

3.3 

13  28  59-169 

3.0530 

-     0     1  22.88 

18.521 

•        B.  A.C.4536     . 

5.0 

13  29  47.703 

2.6824 

+  37  4&  22.89 

18.542 

•  m  Virginis    . 

6.0 

13  35  44.031 

+  3.1429 

-     8    8  15.13 

—    18.293 

7j  Ursffi  Majoris    . 

2.0 

13  43    7.668 

2.3714 

+  49  52  20.61 

18.082  ' 

jj  Bootis 

3.0 

13  49  21.124 

2.8567 

+   18  57  33.99 

18.174 

50  Cassiopeae         .      S.  P. 

4.0 

13  53  52.821 

5.0085 

+  108    7  16.39 

17.651 

•    0  Apodis 

5.0 

13  54  26.490 

5.6704 

-  76  15  18.31 

17.600         ; 

fi  Centauri  . 

LO 

13  55  55.297 

4-  4.1765 

^  59  49  56.13 

—    17.595 

•   TT  Hydrae 

3.7 

13  59  59.607 

3.4005 

-  26    8  30.65 

17.368  ' 

a  Draconis  . 

3.3 

14     1  21.483 

1.6237 

+  64  54  40.31 

17.301 

•   d  Bootis 

5.0 

14    5  17.495 

2.7388 

+  25  37  20.90 

17.204 

•    K  Virginis    . 

4.3 

14    6  55.300 

3.1938 

-     9  45    7.57 

16  933 

1 

•    d  Octantis  .         . 

5.0 

14     9     3.399 

+  8.9628 

-  83^    9  12.14 

-.    16.965 

•    4  Urs8B  Minoris    . 

5.0 

14    9  17.670 

—  0.3349 

+  78    4  25.86 

16.909 

a  Bootis  (Arcturus) 

LO 

14  10  33.184 

+  2.7349 

+   19  45  56.87 

18.887 

•    X  Bootis 

4.0 

14  12    7.543 

2.2830 

+  46  36  10.14 

16.663 

•    X  Virginis   . 

4.7 

14  13    2.992 

3.2.378 

~   12  51  18.66 

16.734 

t  Cassiopese         .      S.  P. 

4.0 

14  19  50.427 

+  4.8603 

+  113    6    6.67 

—    16.439 

6  Bootis 

4.0 

14  21  23.096 

2.0442 

+  52  22    7.03 

16.765 

p  Bootis 

3.7 

14  27     0.249 

+  2.5877 

+  30  51  47.90 

15.695 

5  Ursae  Minoris   . 

4.7 

14  27  46.180 

—  0.1919 

+  76  11  37.87 

16.011 

a*  Centauri  . 

LO 

14  32    0.953 

+  4.0450 

-  60  22  31.86 

15.381 

*    a  Apodis 

4.7 

14  33  59.295 

+  7.1877 

-  78  34    5.91 

—    15.605  ■ 

•   11  Hydri       .         .      &.  P. 

6.0 

14  34    3.414 

—   1.4579 

- 100  24     8.40 

15.680 

•  33  Bootis 

5.3 

14  34  40.139 

+  2.2:M4 

+  44  53  16.85 

15.715 

e  Bootis 

2.3 

14  40     5.800 

2.6213 

+  27  32  48.13 

15.346 

a' Librae 

2.3 

14  44  40.944 

3.3093 

^   15  34  33.19 

15.174 

•  47  Cephei  (H.)      .      S.  P. 

6.0 

14  51  13.390 

+  7.7152 

+  101     1  31.21 

—    14.708 

,6  Ursae  Minoris    . 

2.0 

14  51     2.289 

—  0.2325 

+  74  36  47.49 

14.719  j 

•    y  Scorpii     . 

3.3 

14  57  30.987 

+  3.5018 

-  24  50  27.98 

14..3G2  1 

fi  Bootis 

3.0 

14  57  43.657 

2.2601 

+  40  49  57.32 

14.365 

48  Cephei  (H.)      .      S.  P. 

6.3 

15     6    7.888 

7.4018 

+  102  40  41.49 

13.743 

P  Librae 

2.0 

15  10  58.810 

+  3.2216 

-     8  58    8.99 

—    13.515 

•    d  Bootis 

3.0 

15  10  59.284 

2.4208 

+  33  43  59.39 

13.589 

•    p  Octantis   . 

6.0 

15  17  34.930 

12.9580 

-  84    5  21.10 

13.003 

fi^  Bootis 

4.0 

15  20  15.585 

+  2.2662 

+  37  46  13.31 

12.784 

Y*  Ursae  Minoris   . 

3.0 

15  20  54.679 

—  0.1347 

+  72  13  57.08 

12.811 

•   fi  Coronae  Borealis 

4.0 

15  23  12.707 

+  2.4750 

+  29  29  dL31 

—    12.600  1 

a  Coronae  Borealis 

2.0 

15  29  56.777 

2.5393 

+  27     5  31.26 

12.311 

•    r  Camelop.  (H.)  .      S.  P. 

4.3 

15  38  32.646 

6.2351 

+  109    0  51.08 

11.556 

a  Serpentis . 

2.3 

15  38  45.083 

2.9515 

+     6  46  42.33 

11.556 

e  Serpentis. 

3.3 

15  45  13.995 

+  2.9870 

+     4  48  55.59 

11.056 

1       C  Ursae  Minoris    . 

4.3 

15  48     4.446 

—  2.2543 

+  78    8  19.07 

—    10.917 

€  Coronae  Borealis 

4.0 

15  52  57.109 

+  2.4832 

+  27  12     9.46 

10.617 

d  Scorpii     . 

2.3 

15  53  42.686 

3..5385 

-  22  18    7.97 

10.536   , 

J 

/9»  Scorpii     . 

2.0 

15  58  55.510 

3.4806 

-  19  29  53.63 

10.146  : 

•   d^  Apodis 

5.3 

16     3  38.187 

+  8.7695 

-  78  24  41.16 

—     9.750 

Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standaid  atara. 
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MEAN  PLACt 

:s  FO 

MAfipI* 

tnae. 

>R  1888.0.     (Jfl 

Rilgfht  Asceniiiou. 

muar 

y  0^.196,  Washington.) 

Name  of  Star. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

•  f  Herculis  . 

4.0 

h      III        8 

16     5  14.271 

+ 

8 

1.8811 

+  45°  13  43.92 

—  9r585 

Groombridge  2330     . 

6.3 

16     6     0.904 

0.1392 

+  68     6  19.13 

9.499 

d  Ophiuchi  . 

3.0 

16     8  28.584 

.3.1395 

—     3  24  19.10 

9.521 

•  ff  Coronse  Borealis  (mean) 

5.7 

16  10  29.003 

2.2145 

+  34     8  34.67 

9.263 

•  Y  Apodis 

4.3 

16  16  18.090 

9.0593 

—  78  38  37.66 

8.767 

T  Herculis  . 

3.3 

16  16  22.486 

+ 

J.80I0 

+  46  34  48.99 

—  8.739 

•   ij  UrsfiB  Minoris  . 

5.0 

16  20  47.104 

1.8180 

+  76     0  47.29 

8.159 

1}  Draconis  . 

2.7 

16  22  28.642 

+ 

0.806 1 

+   61  46     4.12 

8.224 

a  Scorpii  (Antares) 

].3 

16  22  32.426 

3.6700 

-  26  10  57.62 

8.310 

^  Herculis  . 

2.3 

16  25  24.321 

+ 

2.5774 

+  21  44     3.11 

8.063 

A  Draconis  . 

5.0 

16  28  12.446 

_ 

0.1355 

+  69     0  36.93 

—  7.798 

C  Ophiuchi  . 

2.7 

16  30  59.505 

+ 

3.2900 

-    10  20  22.38 

7.572 

a  Triancruli  Austral  is  . 

2.0 

16  36  48.770 

6.3024 

-  68  49  13.34 

7.170 

ri  Herculis  . 

3.3 

16  39     3.357 

2.0537 

+  39     8     8.32 

7.027 

a  Camelopardalis       S.  P. 

4.7 

16  42  54.966 

5.9240 

+  113  50  56.56 

6.617 

K  Ophiuchi . 

3.3 

16  52  22.030 

+ 

2.8374 

+     9  32  59.22 

—  5.838 

d  Herculis  . 

5.0 

16  57  28.262 

+ 

2.2112 

+   33  43  51.27 

5.402 

e  Ursse  Minoris    . 

4.3 

16  57  28.276 

6.3360 

+  82  13  12.96 

5.406 

•   »  Ophiuchi . 

2.7 

17     3  57.272 

+ 

3.4369 

-   15  35     7.65 

4.745 

a*  Herculis  (var.) 

3.5 

17     9  32.438 

2.7334 

+   14  31     6.84 

4.353 

•   y  Herculis  . 

3.0 

17  11     8.794 

+ 

2.0889 

+  36  56     8.74 

—  4.234 

•    0  Ophiuchi . 

3.3 

17  15     7.862 

3.6789 

--  24  53  13.01 

3.953 

h  Ophiuchi  (var,) 

5.0 

17  19  31  823 

3.658{) 

-  24     4  16.99 

3.654 

•   d  Arae 

4.0 

17  20  59.499 

5.4011 

-  60  35  21.35 

3.539 

Groombr.  966    .      S.  P. 

6.3 

17  24  45.555 

7.99i)6 

+  105     1  56.44 

3.091 

•       Groombr.  944    .      S.  P 

6.3 

17  26   11.048 

+  ia6430 

+  94  51  43.33 

—  2,960 

fi  Draconis  . 

2.7 

17  27  54.164 

1.3533 

+  52  23     4.01 

2.800 

a  Ophiuchi . 

2.0 

17  29  44.133 

2.7H29 

+   12  38  31.69 

2.877 

•    t  Herculis  . 

3.3 

17  36  18.306 

+ 

1 .6964 

+  46     3  58.32 

2.071 

w  Draconis  . 

5.0 

17  37  36.510 

0.3540 

+  68  48  34.56 

1 .632 

/I  Herculis  . 

3.3 

17  42     4.546 

+ 

2.3463 

+  27  47  11.64 

—  2.327 

^^  Draconis  . 

4.3 

17  43  55.836 

1 .0794 

+  72  12  12.56 

1.678 

•    0  Herculis  . 

4.0 

17  52  24.699 

+ 

2.0550 

+  37  15  56.73 

0.644 

Y  Draconis  . 

2.3 

17  54     0.331 

1.3915 

+  51  30     8.07 

0.554 

y*  Sagittarii . 

3.3 

17  58  36.784 

3.8515 

-  30  25  28.43 

—  0.340 

•    0  Herculis  . 

4.0 

18     3  10.427 

+ 

2.3393 

+  28  44  51.02 

+   0.267 

28  Camelop.  (H.)  .      S.  P. 

4.7 

18     6  29.968 

6.6175 

+  110  38  33  03 

0.687 

fi^  Sagittarii . 

4.0 

18     7     3.924 

+ 

3.5866 

-  21     5  14.16 

0.606 

d  UrssB  Minoris    . 

4.3 

18     8  26.569 

— 

19.4620 

+  86  36  20.24 

0.790 

1       ii  Serpentis. 

3.0 

18  15  30.871 

+ 

3.1023 

-     2  55  37.02 

0.682 

*    k  Saeittarii . 

3.0 

18  21     3.514 

+ 

3.7027 

-  25  28  58.05 

+   1.629 

C7 

•    y  Draconis  . 

4.0 

18  23     4.495 

— 

1 .0794 

+  72  41     2.19 

1.640 

1  Aquilse     . 

4.3 

18  29     6.743 

+ 

3.2645 

-     8  19  18.27 

2.210 

1 

•  •    C  Pavonis    . 

4.0 

18  29  56.621 

7.0300 

-  71  31   18.35 

2.471 

a  Lyr«  ( Vega )  . 

1.0 

18  33     8.803 

2.0313 

+  38  40  47.03 

3.163 

ff  Octantis   . 

6.0 

18  38  50.637 

+ 106.5070 

-  89  16     8.18 

+  3.364 

fi  LyrsB  (var.) 

4.0 

18  45  56.709 

2.2142 

+  33  13  58.63 

3.976 

51  Cephei  (H.)      .      S.  P. 

5.3 

18  47  45.601 

1 

29.9400 

+  92  46  47.16 

4.241 

1                *          ' 

tf  Sagittarii . 

2.3 

1  18  48  19.226 

+ 

3.7217 

-  26  26     5.92 

4.119 

60  Draconis  . 

6.0  ' 

18  49  58.873 



1 .9072 

+  75  18     5.27 

+  4.414 

*  Apparent  rlKlit  aacensionH  of  atara  niaike<l  with  an  asterisk  are  given  after  ihoee  of  standard  stars. 
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FIXED   STARS,   1888. 


MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  Star. 

Maeni. 
taae. 

Bight  Asoenaion. 

Annnal 
Variation. 

DeclJnatlon. 

Annual 
YariaUon. 

•    X  Lyra 

3.3 

h      m       s 

18  54  45.257 

8 

+  2.2443 

+  32**  32'  10.94 

+     4!756 

C  Aquilffi     . 

3.0 

19     0  15.751 

2.7569 

+   13  41  51.10 

5.109 

•    £  LyrsB 

5.0 

19     3  18.343 

2.1411 

+  35  55  30.00 

5.478 

•  35  Camelopardalis       S.  P. 

4.7 

19     7  28.728 

12.9660 

+  97  22  31.82 

5.850 

d  Sagittarii. 

5.0 

19  11     4.901 

3.5123 

-  19    9     5.17 

6.102 

♦    0  Lyr® 

4.3 

19  12  30.791 

+  2.0789 

+  37  56    4.24 

+     6.238 

^  Draconis  . 

3.0 

19  12  31.680 

+  0.0299 

+  67  27  52.29 

6.326 

T  Draconis  . 

4.7 

19  17  42.254 

—  1.1162 

+  73     8  50.30 

6.778 

Piazzi  vii.  67     .      S.  P. 

6.0 

19  19  13.391 

+  6.2999 

+  111  18  24.99 

6.832 

b  Aquilse     . 

3.3 

19  19  51.078 

3.0253 

+     2  53  31.44 

6.923 

•   i5  Cygni       . 

3.0 

19  26  12.284 

+  2.4193 

+  27  43  29.46 

+     7.358 

K  Aquilce     . 

5.0 

19  30  51.946 

3.2289 

-     7  16  32.76 

7.744 

•    j3  SagittBB     . 

4.3 

19  36     1.125 

+  2.6955 

+   17  13    0.83 

8.1.30 

X  Ursae  Minoris    . 

6.3 

19  35  44.175 

—64.4780 

+  88  57  44.44 

8.145 

X  Aquilse     . 

3.0 

19  40  56.105 

+  2.8522 

+   10  20  27.01 

8.541 

*    ^  Cygni 

2.7 

19  41  28.497 

+   1.8761 

+  44  51  27.46 

+     8.628 

a  Aquilse  {AUair^i 

1.3 

19  45  19.132 

2.9276 

+     8  34  22.87 

9.265 

•        Groombr.  1374  .      S.  P. 

5.7 

19  46  46.422 

7.2885 

+  105  47     4.13 

9.042 

•    e  Pavonis    . 

4.0 

19  47  37.240 

+  7.0221 

-  73  12  14.38 

U.074 

e  Draconis  . 

3.7 

19  48  32.813 

--  0.1786 

+  69  58  57.66 

9.174 

^  Aquilae     . 

4.0 

19  49  48.707 

+  2.9471 

+     67  38.98 

+     8.754 

•    Y  Sasittee     . 

3.7 

19  53  46.587 

2.6678 

+   19  11  18.50 

9.589 

•    c  Sagittarii . 

5.0 

19  55  46.174 

3.6952 

-  28     1  13.66 

9.725 

T  AquiljB     . 

6.0 

19  58  40.164 

2.9331 

+     6  57  44.39 

9.933 

3  UrsffiMajoris(H.)S.P. 

5.7 

20     1  39.733 

6.0507 

+  111  11  51.11 

10.150 

•   0  Aquilse     . 

3.0 

20     5  31.526 

+  3.0974 

-     1     9  11.61 

+    10.451 

•  31  Cygni 

4.3 

20  10    6.306 

1.8893 

+  46  24    6.76 

10.786 

a*  Capricorni 

3.0 

20  11  50.417 

+  3.3323 

-   12  53  28.94 

10.910 

K  Cephei  (pr.)     . 

4.3 

20  12  38.803 

—   1.9208 

+  77  22  25.60 

10.998 

a  Pavonis    . 

2.0 

20  16  47.411 

+  4.7849 

-  57     5  34.27 

11.180 

r  Cygni 

2.3 

20  18  12.630 

+  2.1537 

+  39  53  54.43 

+    11.320 

TT  Capricorni 

5.0 

20  20  54.633 

3.4398 

-   18  34  41.85 

11.550 

e  Delphini   . 

4.0 

20  27  51.757 

+  2.8672 

+   10  55  23.36 

12.037 

Groombridge  3241     . 

6.3 

20  30  29.100 

—  0.2189 

+  72     9     7.90 

12.221 

•    a  Delphini  . 

3.0 

20  34  26.150 

+  2.7878 

+   15  31     2.31 

12.514 

•   i5  Pavonis    . 

3.7 

20  34  51.503 

+  5.4757 

-  66  36  15.74 

+    12.620 

a  Cyffni 

1.7 

20  37  36.850 

2.0444 

+  44  52  49.15 

12.721 

•  4*  Capricorni 

4.3 

20  39  27.720 

3.5588 

-  25  40  22.12 

12.683 

*    *  Cygni 

2.7 

20  41  40.783 

2.4274 

+  33  33    3.38 

13.335 

Ik  Aquarii    . 

4.7 

20  46  36.775 

+  :i.2399 

-     9  24  11.24 

13.284 

12  Year  Cat.  1879  . 

6.0 

20  52  38.746 

—  2.5446 

+  .80    7  54.48 

+    13.687 

V  Cygni 

4.0 

20  52  59.866 

+  2.2341 

+  40  44  10.38 

13.721 

<T*  Ursae  Majoris    .      S.  P. 

5.0 

21     0  31  802 

5.3567 

+  112  24  41.69 

14.268 

61' Cygni       . 

5.0 

21     1  52.596 

2.6832 

+  38  11  56.07 

17.527 

C  Cygni       . 

3.0 

21     8  10.146 

2.5496 

+  29  46     3.92 

14.606 

•    T  Cygni 

4.0 

21   10  19.243 

+  2.3932 

+  37  34    3J22 

+    15.259 

a  Cephei 

2.7 

21   15  54.383 

1.4366 

+  62    6  40.11 

15.171 

1  Pegasi 

4.3 

21   16  54.388 

2.7722 

+   19  19  32.22 

15.237 

•    C  Capricorni 

4.3 

21  20  16.269 

3.4329 

-  22  53  45.38 

15.396 

1  Draconis  (H.)  .      S.  P. 

4.0 

21  21     3  761 

+  9.0105 

+  98  10  47.17 

+    15.439 

*  Apparent  right  ascenaiona  of  atara  niai'ked  with  an  aateriak  are  given  after  thoae  of  atandard  atara. 
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MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

VMM  of  SUr. 

tuae. 

Right  AsceiLBioD. 

Annual 
Variation. 

Declination. 

Annnal 
Variation. 

d  Ume  MajoriB   .      S.  P. 

4.7 

h      m       H 

21  24  33.920 

+   5.4032 

+  109*"  40  4L56 

+ 

15.555 

P  Aquarii    . 

3.0 

21  25  39.776 

3.161.8 

-     6     3  48.75 

15.659 

jj  Cephei  (pr.) 

3.0 

21  27  12.716 

0.7946 

+  70     4     8.57 

15.755 

^  Aquarii    • 

5.0 

21  31  47.396 

3.1980 

-     8  21  22.03 

15.968 

•  74  Cygni       . 

5.0 

21  32  27.608 

8.4014 

+  39  54  37.54 

16.049 

•  i^Octantis  . 

5.3 

21  33  38.684 

+  9.8038 

-  83  13  58.20 

+ 

16.088 

*   C  Cbamsiontis    .      S.  P. 

5.0 

21  37     9.497 

—    I.fe582 

-  99  33  43.60 

16.289 

1      e  Pegasi 

2.3 

21  38  41.132 

+  2.9467 

+     9  21  42.55 

16.354 

11  Cephei'    .         •         . 

5.0 

21  40  16.830 

0.9018 

+  70  47  44.97 

16.538 

•  ir«Cygni       . 

4.3 

21  42  39.354 

2.2129 

+  48  47  29.66 

16.541 

fi  Capricorni 

5.0 

21  47  11.376 

+  3.27G2 

-    14     4  43.14 

+ 

16.777 

*  16  Pegasi 

5.3 

21  47  57.965 

2.7278 

+  25  23  54.28 

16.816 

79  Draconis  . 

6.3 

21  51  28.178 

0.7298 

+  73  10  21.03 

17.013 

a  Aquarii    . 

3.0 

22     0     1.882 

3.0828 

-     0  51  49.26 

17.354   i 

a  Gruis 

2.0 

22     1    10.278 

3.8067 

-  47  30  10.20 

17.245 

•   7c  Pegasi 

4.0 

22     5     0.816 

+  2.C599 

+  32  37  44.19 

+ 

17.578 

•   o  Octantis  . 

6.0 

22     9  58.548 

13.2276 

-  86  32     7-91 

17.873 

38  UrssB  Majoris    .      S.  P. 

6.0 

22     9  53.604 

4.4224 

+  114  20     0.66 

• 

17.809 

d  Aqiiarii 

4.3 

22  10  55  412 

3.1693 

-     8  20  26.57 

17.800 

•    Y  Aquarii    . 

3.3 

22  15  52.259 

3.1010 

-     1  57     5.42 

18.038 

r  Aquarii    . 

4.7 

22   19  33.448 

+  3.0647 

+     0  48  33.47 

+ 

18.153 

•    <r  Aquarii    . 

5.0 

22  24  43.101 

3.1759 

-   11    15    2.94 

18.316 

9  Draconis  .         .      S.  P. 

4.7 

22  25  33.737 

5.2668 

+  103  42  38.10 

18.390 

•    a  LacertSB  , 

4.0 

22  26  40.649 

2.4620 

+  49  42  24.35 

18.413 

Tq  Aquarii    . 

4.0 

22  29  36.064 

3.0837 

—     0  41  40.42 

18.456 

886  Cephei  (B.) 

5.3 

22  30  18.381 

+    1.0779 

+  75  38  57.31 

+ 

18.528   ' 

•  10  Jjacertse  . 

5.0 

22  34  14.162 

2.6863 

+  38  28     2.91 

18.668 

•   p  Octantis   . 

4.7 

22  34  33.510 

6.4940 

-  81  58     4.69 

18.677   , 

Z  Pegasi 

3.8 

22  35  52.585 

2.9909 

+    10  14  48.80 

18.704 

,  •    k  Pegasi 

4.0 

22  41     8.188 

2.8849 

+  22  58  35.09 

18.878 

t  Cephei     . 

3.3 

22  45  41.558 

+  2.1215 

+  65  36  40.90 

+ 

18.876   ' 

X  Aquarii    . 

4.0 

22  46  46.305 

3.1329 

-     8  10  31.25 

19.073   1 

*        Groombr.  1706        S.  P. 

6.0 

22  50  58  401 

4.9744 

+  101  37  48.17 

19.178   1 

a  Pis.  Aus.  {Fomalhaut) 

1.3 

22  51  27.632 

3.3252 

-  30  12  56.30 

18.992   : 

•    o  Andromedse 

3.7 

22  56  46.097 

2.7496 

+  41  43  26.43 

19.286   1 

a  Urase  Majoris    .      S.  P. 

2.0 

22  56  48.644 

+  3.7486 

+  117  38  40.28 

+ 

19.368 

a  Pegasi  (Markah) 

2.0 

22  59  10.925 

2.9849 

+   14  36     9.82 

19.301 

•   sp  Aquarii    . 

4.3 

23     8  31.341 

3.1090 

-     6  39     9.36 

19.358 

o  Cephei 

5.3 

23  14     1.779 

2.4434 

+  67  29  55.89 

19.669 

•    T  Pegasi 

4.7 

23  15     5.616 

2.9634 

+  23    7  38.06 

19.655   I 

$  Piscium    . 

4.7 

23  22  17.199 

+  3.0411 

+     5  45  49.40 

+ 

19.786 

X  Draconis  .         .      S.  P. 

3.3 

23  24  44.754 

3.6230 

+  110     3     3.18 

19.837 

*    X  Andromedse 

4.0 

23  32     5.022 

2.9216 

+  45  51     4.05 

19.470   1 

t  Piscium    . 

4.3 

23  34  11.386 

3.084 1 

+     5     1     9.43 

19.483   ' 

Y  Cephei     . 

3.3 

23  34  45.135 

2.4143 

+  77     0  25.82 

80.075 

•    i^  Aquarii    . 

5.0 

23  38  23.566 

4-  3.1170 

-   18  53  54.37 

+ 

19.957 

*    d  Scdiptoris 

4.3 

23  43     5.513 

3.1387 

-  28  44  57.63 

19.855 

•    j^  Octantis  . 

5.3 

23  45  29.982 

3.6946 

-  82  38  28.57 

19.991    i 

Groombridge  4163     . 

7.0 

23  49  23.481 

2.8638 

+  73  47   13.32 

20.083 

m  Piscium    .• 

4.0 

23  53  33.615 

3.0783 

+     6  14  35.56 

19.931 

*  33  Piscium    • 

5.0 

23  59  36.169 

+  3.0709 

-     6  20    2.62 

+_ 

80.144   i 

*  Apparmi  right  atoenslona  of  stars  marked  with  an  ast«riHk  are  given  after  those  of  standard  atars. 
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JANUARY,    1888. 


OIROUMPOLAB  STABS, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean 
SoUr 
Date. 


I 


Jan. 

0.3 
1.3 
2.3 
3.3 


4.3 
5.3 
6.3 
7.3 

8.3 

9.3 

10.2 

11.2 

19.2 
13.2 
14.2 
15.2 

16.2 
17.2 
16.2 
19.2 

20.2 
21.2 
22.2 
23.2 


24.2 
25.2 
26.2 
27.2 


28.2 
29.2 
30.2 
31.2 


a  UnuB  Minoris. 
(Polaris.) 


Right 
Ascen- 
sion. 


b    m 

1  17 

8 

68.49 
67.44 
66.37 
65.3  L 


64.28 
63.29 
62.36 
61.48 

60.63 
59.77 
58.90 
58.00 

57.04 
56.02 
54.95 
53.85 

52.74 
51.65 
50.60 
49.60 

48.65 
47.73 
46.86 
46.00 

45.12 
44.20 
43.23 
42.21 

41.16 
40.09 
39.02 
37.98 


Declina- 
tion 
North. 


+  88  42 


53.7 
53.8 
53.9 
54.0 


54.1 
54.2 
54.2 
54.3 

&I.3 
54.4 
54.5 
54.5 

54.6 
54.7 
54.7 

54.8 

54.8 
54.8 
54.7 
54.7 

54.6 
54.6 
54.5 
54.5 

54.5 
54.5 
54.4 
54.4 

54.4 
54.3 
54.2 
54.1 


Mean 
Solar 
Date. 


Jan. 

0.5 
1.5 
2.5 
3.5 


4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.4 
21.4 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 


28.4 
29.4 
30.4 
31.4 


51  Cephei  (Hev.) 


Bight 

Asoen* 

sion. 


6  48 

s 
4.24 

4.37 

4.46 

4.52 


4.56 
4.59 
4.61 
4.64 

4.69 
4.76 
4.83 
4.90 

4.96 
5.01 
5.03 
5.01 

4.96 

4.88 
4.78 
4.66 

4.54 
4.43 
4.34 
4.27 

4.21 
4.15 
4.07 
3.98 

3.87 
3.73 
3.55 
3.35 


Declina* 

tion 

North. 


+87  13 

6.5 
6.8 
7.1 
7.5 


7.8 
8.1 
8.5 
8.8 

9.1 

9.4 

9.8 

10.1 

10.4 
10.8 
11.1 
11.4 

11.7 
12.1 
12.4 
12.7 

13.0 
13.4 
13.7 
14.0 

14.3 
14.6 
14.9 
15.3 

15.6 
15.9 
16.2 
16.5 


Mean 
Solar 
Date. 


Jan. 

1.0 
2.0 
3.0 
4.0 


5.0 
6.0 

7.0 
8.0 

9.0 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


6  Ume  Minoris. 


Right 

Ascen* 

sion. 


h 

18 


8 


Declina- 
tion 
Ninih. 


8 

8.89 
8.89 
8.92 
8.97 


9.02 
9.08 
9.13 
9.18 

9.22 
9.25 
9.28 
9.31 

9.36 
9.44 
9.53 
9.63 

9.77 

9.93 

10.09 

10.26 

10.42 
10.57 
10.71 
10.84 

10.97 
11.11 
11.26 
11.42 

11.61 
11.82 
12.04 
12.27 


+86  36 


M«ao 
Solar 
Date. 


It 
43.8 

43.4 

43.0 

42.7 


42.3 
42.0 
41.7 
41.4 

41.1 
40.7 
40.4 
40.1 


39.7 
39.4 
39.0 
38.6 


38.2 
37.9 
37.6 
37.3 

37.0 
36.7 
36.4 
36.1 

35.8 
35.5 
35.2 
34.9 

34.5 
34.2 
33.9 
33.6 


Jan. 

1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 


X  Un»  Minoris. 


Right 
Ascen- 
sion. 


h     m 

19  34 

a 
56.96 
56.44 
56.00 
55.64 


55.32 
55.03 
54.76 
54.48 

54.16 
53.81 
53.43 
53.05 

52.68 
52.37 
52.13 
51.98 

51.92 
51.94 
52.01 
52.10 


52.19 
52.26 
52.30 
52.28 


52.25 
52.22 
52.21 
52.25 

52.36 
62.54 
52.81 


Declina- 
tion 
North. 


+88  67 


53.4 
53.0 
58.6 
52.3 


89.0 
51.6 
51.3 
51.0 

50.6 
50.5 
50Ji 
49.9 

49.5 
49il 

48.8 
48.4 

48.0 
47.7 
47.3 
47.0 


46.7 
46.4 
46.1 

45.8 


45.5 
45.2 
44.8 
44.5 

44.1 
48.7 
43.4 


FEBRUARY,   1888. 
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OIEOUMPOLAE  STAES. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Date. 


Feb. 

1.9 
9.2 
3.3 
4.9 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
13.3 

13.3 
14.3 
15.1 
16.1 

17.1 
18.1 
19.1 
30.1 

31.1 
33.1 
33.1 
34.1 

35.1 
36.1 
37.1 
38.1 

39.1 


a  Un»  Minoris. 
(PolariM.) 


Rigiit 

AaetBh 

aioD. 


h    m 

I  17 

36.99 
36.07 
35.31 
34.40 


33.61 
33.83 
33.01 
31.17 

30.38 
39.34 
38.37 
37.39 

36.43 
35.51 
34.65 
33.85 

33.10 
33.40 
31.73 
31.06 

30.37 
19.65 
16.89 
18.09 

17.37 
16.45 
15.66 
14.93 

14.37 


DeeliiM- 
tion 


+68  42 

54".0 
53.9 
53.8 
53.6 


53.5 
53.4 
53.3 
53.3 


53.1 
53.0 
53.9 
53.8 


53.6 
53.4 
53.3 
51.9 


51.7 
51.5 
51.3 
51.1 


50.9 
50.8 
50.6 
50.4 

50.3 
50.0 
49.7 
49.5 

49.3 


Mean 
Solar 
Date. 


Feb. 

1.4 
3.4 
3.4 
4.4 

5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
13.4 

13.4 
14.4 
15.4 
16.4 

17.4 

18.4 
19.4 
30.4 

31.4 
33.4 
33.4 
34.3 

35.3 
96.3 
37.3 
38.3 

39.3 


51  Cephei  (Hev.) 


Bight 

Aaoen- 

•ion. 


h    m 

6  47 

s 
63.13 

63.91 

63.70 

63.50 


63.31 
63.14 
61.98 
61.83 

61.64 
61.44 
61.30 
60.93 

60.63 
60.30 
59.96 
59.63 

59.39 
58.97 
58.66 

58.38 

58.11 
57.84 
57.55 
57.34 

56.91 
56.55 
56.16 
55.76 

55.36 


DeoUna- 

tion 

Iforth. 


+87  13 


n 

16.8 
17.1 
17.4 
17.7 


17.9 
18.3 
18.5 

18.8 

19.0 
19.3 
19.6 
19.9 

30.1 
30.4 
30.6 
30.9 

31.1 
31.4 
21.6 
31.8 

33.0 
33.3 
33.5 
33.7 

33.9 
33.1 
33.3 
33.5 

93.7 


Mean 
Solar 
Date. 


6  UrsiB  Minoris. 


Feb. 

1.9 
3.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
13.9 

13.9 
14.9 
15.9 
16.8 

17.6 

18.8 
19.8 
30.8 

31.8 
33.8 
23.8 
24.8 

35.8 
36.8 
37.8 
38.8 

39.8 


Bight 

A  neon- 

•ion. 


h    ID 

18    8 

s 
13.51 

13.76 

13.00 

13.33 


13.43 
13.64 
13.85 
14.06 

14.39 
14.55 
14.83 
15.13 

15.44 
15.76 
16.09 
16.41 

16.72 
17.02 
17.31 
17.59 

17.87 
18.16 
18.46 
18.77 

19.09 
19.44 
19.80 
20.17 

20.53 


Declina- 
tion 
Nwrth, 


+86  36 


33.3 
33.1 
32.9 
32.6 


32.4 
32.2 
31.9 
31.7 


31.4 
31.1 
30.8 
30.5 


30.3 
30.1 
29.9 
29.7 


29^.5 
29.4 
29.2 
29.0 


28.8 
28.6 
28.4 
28.2 

28.0 
27.8 
27.6 
37.5 

27.4 


Mean 
Solar 
Date. 


Feb. 

1.0 
1.9 
2.9 
3.9 


4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 


28.9 
29.9 


A  Ut8»  Blinoris. 


Bight 
Ascen- 
sion. 


h     m 

19  34 

s 
53.14 

53.60 

53.89 

54.27 


54.61 
54.93 
55.22 
55.49 


55.76 
56.07 
56.46 
56.92 


57.45 
56.08 
58.77 
59.48 

60.20 
60.91 
61.58 
62.21 

62.81 
63.37 
63.95 
64.56 

65.23 
65.96 
66.78 
67.65 

68.57 
69.50 


DeeUna. 

tion 

ilToreJb. 


+  88  57 

43.0 
42.7 
42.4 
42.1 


41.8 
41.5 
41.2 
40.9 

40.6 
40.3 
40.0 
39.6 

39.3 
39.0 
38.7 
38.4 

38.1 
37.6 
37.6 
37.3 

37.1 
36.8 
36.6 
36.3 

36.0 
35.7 
35.4 
35.2 


34.9 
34.7 
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OIBOUMPOLAR  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean 
Solar 
Date. 


a  Urssd  Minoris. 
(Polaris.) 


Mar. 

1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.0 
23.0 
24.0 


25.0 
26.0 
27.0 
28.0 


29.0 
30.0 
31.0 
32.0 


Right 

Asoen- 

•ion. 


h     m 

1  17 

8 

13.68 
13.16 
12.68 
12.21 


11.73 
11.24 
10.72 
10.16 

9.56 
8.94 
8.33 
7.76 

7.25 
6.82 
6.46 
6.15 

5.89 
5.64 
5.38 
5.10 

4.79 
4.44 
4.07 
3.70 

3.36 
3.06 
2.82 
2.66 


2.58 
2.55 
2.56 
2.57 


Declina- 
tion 
North. 


+88  42 


48.9 
48.6 

48.4 
48.1 


47.9 
47.7 
47.5 
47.2 

47.0 
46.7 
46.4 
46.1 

45.8 
45.5 
45.2 

44  8 

44.5 
44.2 
44.0 
43.7 

43.4 
43.2 
42.9 
42.6 

42.3 
41.9 
41.6 
41.3 

40.9 
40.6 
40.3 
40.0 


Mean 
Solar 
Date. 


Mar. 

1.3 
2.3 
3.3 
4.3 


5.3 
6.3 
7.3 
8.3 


9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.3 
24.3 


25.3 
26.3 
27.3 
28.3 


29.3 
30.3 
31.3 
32.2 


51  Cephei  (Hbv.) 


Right 
Ascen- 
sion. 


a     m 

6  47 

s 
54.97 

54.59 

54.22 

53.87 


53.54 
53.21 
52.88 
52.53 

52.16 
51.76 
51.33 
50.87 

50.40 
49.93 
49.46 
49.01 

48.58 
48.18 
47.80 
47.43 

47.05 
46.66 
46.24 
45.80 

45.35 
44.88 
44.40 
43.94 

43.49 
43.06 
42.66 
42.27 


Declina- 
tion 
North. 


+87  13 

23.8 
24.0 
24.2 
24.3 


24.5 
24.7 
24.8 
24.9 

25.1 
25.2 
25.4 
25.5 

25.7 
25.8 
25.8 
25.9 

25.9 
26.0 
26.0 
26.1 

26.2 
26.3 
26.4 
26.5 

26.5 
26.6 
26.6 
26.6 


26.6 
26.6 
26.5 
26.5 


Mean 
Solar 
Date. 


6  Un»  MiDoris. 


Mar. 

1.8 
2.8 
3.8 
4.8 


5.8 
6.6 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


Right 
Ascen- 
sion. 


h     m 

18    8 

s 
20.89 
21.23 
21.56 
21.88 


22.19 
22.50 
22.82 
$3.16 

23.52 
23.90 
21.29 
24.69 

25.09 
25.48 
25.86 
26.23 

26.58 
26.93 
27.26 
27.59 

27.92 
28.27 
28.64 
29.02 

29.41 
29.80 
30.18 
30.56 

30.93 
31.28 
31.61 
31.93 


Declina 

tion 
North. 


Mean 
Solar 
Date. 


A  UrsiB  Minoris. 


+  86  36 

It 
27.3 

27.2 

27.1 

27.0 


26.9 
26.8 
26.7 
26.6 

26.4 
26.3 
26.2 
26.2 

26.1 
26.1 
26.1 
26.1 


26.1 
26.1 
26.1 
26.1 


26.0 
26.0 
25.9 
25.9 


25.9 
25.9 
26.0 
26.1 

26.1 
26.2 
26.3 
26.4 


Mar. 

1.9 
2.9 
3.9 
4.9 


5.9 

6.9 
7.9 

8.9 

9.8 
10.8 
11.6 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 

18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.6 
30.8 
31.8 
32.6 


Right 
Ascen- 
sion. 


h     m 

19  35 

s 
10.44 

11.35 

12.22 

13.04 


13.63 
14.61 
15.41 
16.25 

17.15 
18.14 
19.19 
20.32 

21.46 
22.64 
23.78 
24.88 

25.93 
26.93 
27.89 

28.84 

29.81 
30.81 
31.87 
32.99 

34.16 
35.38 
36.62 
37.84 

39.02 
40.16 
41.26 
42.31 


DeoUna- 

tioD 

Nvrtk. 


+  88  57 


34.5 
34.3 
34.1 
33.9 


33.7 
33.5 
33.3 
33.1 

329 
32.7 
324 
322 

32.1 
31.9 
31.8 
31.6 

31.5 
31.4 
31.3 
31.2 

31.0 
30.9 
30.8 

ao.6 

30.5 
30.4 
30.3 
30.2 

30,2 
30.1 
30.1 
30.1 
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OIECUMPOLAR  STABS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  UrssD  Minoris. 

51  Cephi 

di  (Hbv.) 

6  UrsfB  Minoris. 

X  Urse  Minoris. 

Mean 
Solar 
Date. 

\ 

0 

Mean 
Solar 
Date. 

Apr. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aaoen> 

■ion. 

D^linft- 

tion 

Jfortft. 

Bii^t 

Ascen* 

tion. 

DoGlina- 

tion 

Kwrth, 

Bight 

Asoen- 

•ion. 

Declina- 
tion 
North, 

Bight 

Asoen. 

sion. 

Deolina. 

tion 

Norik, 

Apr. 

h    m 

1  17 

+  88  42 

h     m 

6  47 

+87  13 

Apr. 

h    m 

18    8 

+86  36 

Apr. 

h     m 

19  35 

+  88  57 

1.0 

2.57 

40.0 

1.2 

8 

42.27 

26.5 

1.7 

■ 
31.93 

26.4 

1.8 

■ 

42.31 

// 
30.1 

2.0 

2.56 

89.7 

2.2 

41.90 

26.5 

2.7 

32.24 

26.5 

2.8 

43.32 

30.1 

3.0 

2.52 

39.4 

3.2 

41.53 

26.5 

3.7 

32.66 

26.5 

3.8 

44.32 

30.0 

4.0 

2.45 

39.2 

4.2 

41.16 

26.4 

4.7 

32.89 

26.6 

4.8 

45.34 

29.9 

5.0 

2.35 

38.9 

5.2 

40.77 

26.4 

5.7 

33.23 

26.6 

5.8 

46.42 

29.9 

6.0 

2.23 

38.6 

6.2 

40.35 

26.5 

6.7 

33.58 

26.7 

6.8 

47.66 

29.8 

7.0 

2.12 

38.3 

7.2 

39.91 

26.5 

7.7 

33.95 

26.7 

7.8 

48.75 

29.8 

8.0 

2.03 

37.9 

8.2 

39.45 

26.4 

8.7 

34.32 

26.8 

8.8 

50.00 

29.7 

9.0 

1.99 

37.6 

9.2 

38.98 

26.4 

9.7 

34.70 

26.9 

9.8 

51.29 

29.7 

10.0 

2.02 

37.2 

10.2 

38.50 

26.3 

10.7 

35.07 

27.1 

10.8 

52.59 

29.7 

11.0 

2.12 

36.9 

11.2 

38.02 

26.3 

11.7 

35.43 

27.2 

11.8 

53.86 

29.7 

12.0 

2.29 

36.6 

12.2 

37.57 

26.2 

12.7 

85.77 

27.4 

12.8 

55.09 

29.8 

13.0 

2.50 

36.2 

13.2 

37.15 

26.1 

13.7 

36.09 

27.6 

13.8 

56.26 

29.8 

M.O 

2.74 

35.9 

14.2 

36.75 

25.9 

14.7 

36.39 

27.7 

14.8 

57.37 

29.9 

15.0 

2.99 

35.6 

15.2 

36.38 

25.8 

15.7 

36.67 

27.9 

15.7 

58.41 

29.9 

16.0 

3.22 

35.4 

16.2 

36.03 

25.7 

16.7 

36.95 

28.0 

16.7 

59.42 

30.0 

17.0 

3.41 

35.1 

17.2 

35.68 

25.7 

17.7 

37.23 

28.2 

17.7 

60.42 

30.0 

Id.O 

3.56 

34.8 

18.2 

35.33 

25.6 

18.7 

37.52 

28.3 

18.7 

61.44 

30.0 

l».0 

3.69 

34.5 

19.2 

34.96 

25.5 

19.7 

37.62 

28.4 

19.7 

62.50 

30.0 

20.0 

1 
1 

3.82 

34.3 

20.2 

34.58 

25.4 

20.7 

38.13 

28.6 

20.7 

63.61 

80.0 

1 
21.0 

3.96 

34.0 

21.2 

34.19 

25.4 

21.7 

38.45 

28.7 

21.7 

64.77 

30.1 

22.0 

4.13 

33.7 

22.2 

33.78 

25.3 

22.7 

38.77 

28.9 

22.7 

65.97 

30.1 

23.0 

4.36 

33.3 

23.2 

33.35 

25.1 

23.7 

39.08 

29.1 

23.7 

67.17 

30.2 

24.0 

4.66 

33.0 

24.2 

32.93 

25.0 

24.7 

39.39 

29.3 

24.7 

68.36 

30.3 

25.0 

5.03 

32.7 

25.2 

32.53 

24.8 

25.7 

39.68 

29.5 

25.7 

69.53 

30.4 

26.0 

5.46 

32.4 

26.2 

32.16 

24.6 

26.7 

39.94 

29.7 

26.7 

70.64 

30.5 

27.0 

5.93 

32.1 

27.2 

31.82 

24.5 

27.7 

40.19 

30.0 

27.7 

71.69 

30.7 

27.9 

1 
1 

6.42 

31.8 

28.2 

31.50 

24.3 

28.6 

40.43 

30.2 

28.7 

72.68 

30.8 

1 

-  28.9 

6.91 

31.6 

29.2 

31.20 

24.1 

29.6 

40.66 

30.4 

29.7 

73.62 

30.9 

:  29.9 

7.37 

31.4 

30.2 

30.91 

23.9 

30.6 

40.88 

30.6 

30.7 

74.52 

31.1 

,  30.9 

7.78 

31.1 

31.2 

30.62 

23.8 

31.6 

41.11 

30.8 

31.7 

75.42 

31.2 

31.9 

8.15 

30.9 

20 
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OIBOUMPOLAR  STABS 

1. 

« 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

Mean 
Solar 
Date. 

a  Ursse  Minoris. 
(Polaris.) 

Mean 
Solar 
Dat«. 

51  Ceph 

ei  (Hev.) 

Mean 

1 
6  UrsiB  Miooris. 

Mean 

1 

A  Vnm  Minom. 

1 

Rigbt 
Ascen- 
sion. 

Declina- 
tion 
yorth. 

Rigbt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 
May 

Rigbt 

Ascen- 

sion. 

D«>clina- 

lion 
North. 

Date. 

Rigbt 

Aacen- 

■Um. 

Declina- 
tion 
North.    , 

May 

h     m 

1  17 

+  88  42 

May 

b     m 

6  47 

+  87  13 

b     m 

18    6 

+86  36 

May 

b    m 

19  36 

+88  57 

1.9 

8 

8.15 

30.9 

1.2 

30.62 

23.8 

1.6 

s 
41.11 

30.8 

1.7 

15.42 

31.2 

•2.9 

8.50 

30.7 

2.2 

30.33 

23.6 

2.6 

41.34 

31.0 

2.7 

16.35 

31.3 

•3.9 

8.84 

30.4 

3.2 

30.03 

23.5 

3.6 

41.68 

31.2 

3.7 

17.32 

31.4 

4.9 

9.20 

30.1 

4.2 

29.70 

23.3 

4.6 

41.84 

31.4 

4.6 

18.35 

31.5 

5.9 

9.60 

29.9 

5.2 

29.35 

23.2 

5.6 

42.11 

31.6 

5.6 

19.43 

31.6 

6.9 

10.05 

29.6 

6.2 

28.98 

23.0 

6.6 

42.38 

31.8 

6.6 

20.55 

31.7 

7.9 

10.57 

29.3 

7.1 

28.61 

22.8 

7.6 

42.64 

32.1 

7.6 

21.68 

31.9 

8.9 

11.16 

29.0 

8.1 

28.25 

22.6 

8.6 

42.89 

32.4 

8.6 

82.79 

32.0 

t 

1 
9.9 

11.80 

28.7 

9.1 

27.91 

22.4 

9.6 

43.12 

32.7 

9.6 

23.84 

32.2 

10.9 

12.47 

28.5 

10.1 

27.60 

22.1 

10.6 

43.33 

33.0 

10.6 

24.83 

32.4 ; 

11.9 

13.15 

28.3 

11.1 

27.32 

21.9 

11.6 

43.51 

33.3 

11.6 

25.75 

32.6 

12.9 

13.82 

28.1 

12.1 

27.06 

21.6 

12.6 

43.67 

33.5 

12.6 

26.60 

32  8  i 

1 

1 
13.9 

14.46 

27.9 

13.1 

26.63 

21.4 

13.6 

43.82 

33.8 

13.6 

27.39 

33.0  i 

M.9 

15.05 

27.7 

14.1 

26.62 

21.2 

14.6 

43.97 

34.1 

14.6 

28.14 

33.2  ' 

15.9 

15.61 

27.5 

15.1 

26.41 

21.0 

15.6 

44.12 

34.3 

15.6 

28.89 

33.4  1 

16.9 

16.14 

27.3 

16.1 

26.19 

20.8 

16.6 

44.28 

34.5 

16.6 

29.67 

33.6 

17.9 

16.68 

27.1 

17.1 

25.96 

20.6 

17.6 

44.45 

34.8 

17.6 

30.50 

1 
33.7 

18.9 

17.25 

26.9 

18.1 

25.71 

20.4 

18.6 

44.63 

35.0 

18.6 

31.36 

33.9 

19.9 

17.86 

26.7 

19.1 

25.45 

20.2 

19.6 

44.81 

35.3 

19.6 

32.25 

34.1  i 

30.9 

18.52 

26.5 

20.1 

25.18 

19.9 

20.6 

44.99 

35.5 

20.6 

33.15 

34.3 

« 

21.9 

19.24 

26.2 

21.1 

24.92 

19.7 

81.6 

45.16 

35.8 

21.6 

'34.05 

34.5  1 

92.9 

20.03 

26.0 

22.1 

24.67 

19.4 

22.6 

45.31 

36.2 

82.6 

34.92 

34.7  ! 

23.9 

20.86 

85.9 

23.1 

24.44 

19.1 

23.6 

45.44 

36.5 

23.6 

35.73 

3.5.0 

24.9 

21.72 

25.7 

24.1 

24.24 

18.8 

24.6 

45.55 

36.8 

84.6 

36.46 

35.3 

25.9 

22.58 

25.5 

25.1 

24.09 

18.5 

25.6 

45.64 

37.2 

25.6 

37.12 

35.5 

26.9 

23.41 

25.4 

26.1 

23.96 

18.2 

26.6 

45.71 

87.6 

86.6 

37.73 

35.8 

27.9 

24.20 

25.3 

27.1 

23.84 

18.0 

27.6 

45.78 

37.8 

87.6 

38.29 

36.1 

28.9 

24.94 

25.2 

28.1 

23.72 

17.7 

28.6 

45.64 

38.0 

88.6 

38.88 

36.3 

29.9 

25.64 

25.1 

29.1 

23.61 

17.4 

29.6 

45.91 

38.3 

89.6 

39.36 

36.5 ; 

30.9 

26.33 

25.0 

30.1 

23.49 

17.2 

30.6 

45.99 

38.6 

30.6 

39.94 

36.7  1 

31.9 

27.00 

24.8 

31.1 

23.34 

17.0 

31.6 

46.08 

38.8 

31.6 

40.56 

37.0  , 

32.9 

27.70 

24.6 

32.1 

23.17 

16.7 

32.6 

46.18 

39.1 

32.6 

41.83 

37.8  1 
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1 

OmOUMPOLAR  STABS 

1. 

1 

APPARENT  PLACES  POR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ICean 

'Solar 
Date. 

a  Un»  Minoris. 
(PolariM.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

(5  UrsiB  Minoris. 

Mean 
Solar 
Date. 

X  Ursffi  Minoris. 

Right 

Aaoen* 

■ion. 

DeoUna- 

tion 

ITorth, 

Right 

Aaoen- 

■ion. 

Declina- 
tion 
Xorth. 

Bight 

Aiioen- 

■ion. 

Declina- 
tion 
Nitrth. 

Right 

Asoen- 

■ion. 

Declina- 
tion 
Nortk. 

Jnne 

1 

h    m 

1  17 

+  88  42 

June 

h    m 

6  47 

+87  13 

Jane 

h    m 

16   8 

+86  36' 

Jnne 

h     m 

19  36 

+  88  57 

1.9 

27.70 

24.6 

I.I 

■ 

23.17 

16.7 

1.6. 

46.18 

II 

39.1 

1.6 

• 

41.23 

11 
37.2 

9.9 

28.44 

24.4 

2.1 

22.99 

16.5 

9.6 

46.28 

39.4 

2.6 

41.93 

37.4 

3.8 

29.24 

24.2 

3.1 

22.81 

16.2 

3.5 

46.39 

39.7 

3.6 

42.64 

37.7 

4.8 

1 

30.12 

24.1 

4.1 

22.64 

15.9 

4.5 

46.48 

40.1 

4.6 

43.33 

37.9 

5.8 

31.03 

24.0 

5.1 

22.48 

15.6 

5.5 

46.55 

40.4 

5.6 

43.99 

38.2 

6.8 

31.97 

23.9 

6.1 

22.35 

15.3 

6.5 

46.60 

40.7 

6.6 

44.59 

38.5 

7.8 

32.94 

23.8 

7.1 

22.25 

14.9 

7.5 

46.61 

41.1 

7.6 

45.11 

38.8 

.    8.8 

33.90 

23.7 

8.1 

22.16 

14.6 

8.5 

46.61 

41.4 

8.6 

45.55 

39.2 

1    9.8 

34.82 

23.6 

9.1 

22.14 

14.3 

9.5 

46.60 

41.6 

9.6 

45.92 

39.5 

;  10.8 

35.69 

23.5 

10.1 

22.12 

14.0 

10.5 

46.59 

42.1 

10.6 

46.23 

39.8 

11.8 

36.52 

23.5 

11.1 

22.10 

18.7 

11.5 

46.57 

42.4 

11.6 

46.53 

40.0 

12.8 

37.31 

23.4 

19.1 

22.08 

13.4 

19.5 

46.55 

42.6 

12.6 

46.83 

40.3 

13.8 

38.08 

23.4 

13.0 

22.06 

13.2 

13.5 

46.54 

42.9 

13.6 

47.16 

40.5 

,  H.8 

38.86 

23.3 

14.0 

22.03 

19.9 

14.5 

46.56 

43.2 

14.6 

47.53 

40.8 

15.8 

39.68 

23.2 

15.0 

21.96 

19.7 

15.5 

46.56 

43.5 

15.6 

47.94 

41.1 

^  16.8 

40.54 

23.1 

16.0 

21.91 

19.4 

16.5 

46.56 

43.6 

16.6 

48.37 

41.4 

17.8 

41.46 

23.0 

17.0 

21.85 

19.1 

17.5 

46.55 

44.1 

17.6 

48.79 

41.7 

18.8 

42.44 

23.0 

18.0 

21.80 

11.6 

18.5 

46.53 

44.4 

18.6 

49.18 

42.0 

,   19.8 

L 

43.47 

23.0 

19.0 

21.77 

11.4 

19.5 

46.50 

44.8 

19.6 

49.69 

42.3 

20.8 

44.52 

22.9 

20.0 

21.77 

11.1 

20.5 

46.46 

45.2 

20.6 

49.78 

42.6 

'  21.8 

45.56 

22.9 

21.0 

21.80 

10.7 

21.5 

46.40 

45.5 

21.6 

49.98 

43.0 

22.8 

46.58 

22.9 

22.0 

21.86 

10.4 

22.5 

46.31 

45.8 

22.6 

50.11 

43.3 

23.8 

47.56 

22.9 

23.0 

21.95 

10.1 

23.5 

46.19 

46.2 

23.6 

50.17 

43.7 

'  24.8 

48.49 

22.9 

24.0 

29.06 

9.8 

24.5 

46.08 

46.5 

24.6 

50.19 

44.0 

25.8 

49.37 

22.9 

25.0 

29.15 

9.5 

25.5 

45.97 

46.7 

25.6 

50.20 

44.3 

26.8 

50.21 

23.0 

26.0 

92.24 

9.9 

26.5 

45.87 

47.0 

26.5 

50.24 

44.6 

27.8 

51.08 

23.0 

27.0 

22.32 

8.9 

27.5 

45.77 

47.3 

27.5 

50.32 

44.9 

28.8 

1 

51.85 

23.0 

28.0 

22.38 

8.7 

28.5 

45.68 

47.5 

28.5 

50.44 

45.1 

29.8 

52.71 

82.9 

29.0 

22.42 

8.4 

29.5 

45.60 

47.8 

29.5 

50.61 

45.4 

30.8 

53.62 

29.9 

30.0 

22.45 

8.1 

30.5 

45.53 

48.1 

30.6 

50.80 

46.7 

,  31.8 

I 

54.58 

99.9 

31.0 

22.48 

7.8 

31.5 

45.46 

48.6 

31.6 

50.98 

46.1 
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APPAEENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

sll 

a  Ursffi  Minoris. 
(Polaris,) 

Mean 
Solar 
Date. 

51  Cepb 

ei  (Hbv.) 

III 

6  Ur6»  Minoris. 

• 

Mean 

SoUr 

Date. 

A  Ursie  Minoria. 

Bight 

Aaoen* 

sion. 

Declina- 
tion 
North. 

2id 

Declina- 
tion 
North. 

Bight 

Aacen> 

sion. 

Deollna. 

tion 
North, 

Bight 

Aaocn- 

aion. 

Declina- 
tion 
North. 

July 

h    m 

1  17 

+88  42 

July 

h     m 

6  47 

+  87  12 

July 

h     m 

18    8 

+86  36 

July 

h     m 

19  36 

+88  bi 

1.8 

54.58 

82.9 

1.0 

82.48 

67.8 

1.5 

B 

45.45 

48.5 

1.5 

50.98 

It 
46.1 

9.8 

55.59 

82.9 

8.0 

22.53 

67.5 

8.5 

45.35 

48.8 

8.5 

51.18 

46.4 

3.8 

56.63 

82.9 

3.0 

22.60 

67.1 

3.5 

45.83 

49.1 

3.5 

51.80 

46.7 

4.6 

57.69 

22.9 

4.0 

22.69 

66.8 

4.5 

45.09 

49.5 

4.5 

51.81 

47.1 

5.8 

58.74 

83.0 

5.0 

22.82 

66.5 

5.5 

44.93 

49.8 

5.5 

51.15 

47.5 

6.8 

59.77 

83.1 

6.0 

22.98 

66.1 

6.5 

44.75 

50.1 

6.5 

51.00 

47.8 

7.8 

60.75 

83.2 

7.0 

23.16 

65.8 

7.5 

44.57 

50.4 

7.6 

50.79 

48.8 

8.8 

61.66 

83.3 

8.0 

23.35 

65.5 

8f6 

44.39 

50.7 

8.5 

50.55 

4&5 

9.8 

68.53 

83.4 

9.0 

83.55 

65.8 

9.5 

44.80 

60.9 

9.5 

50.30 

48.8 

10.7 

63.37 

83.4 

10.0 

23.74 

65.0 

10.4 

44.01 

51.8 

10.5 

50.08 

49.1 

11.7 

64.80 

83.5 

II.O 

23.91 

64.7 

11.4 

43.83 

51.4 

11.5 

49.89 

49.3 

18.7 

65.P4 

83.6 

12.0 

24.06 

64.5 

18.4 

43.66 

51.7 

18.5 

49.73 

49.6 

13.7 

65.91 

83.7 

13.0 

84.80 

64.8 

13.4 

43.50 

58.0 

13.6 

49.60 

49.9 

14.7 

66.83 

83.7 

14.0 

84.35 

63.9 

14.4 

43.34 

58.3 

14.5 

49.48 

60.8 

16.7 

67.88 

83.8 

15.0 

84.60 

63.6 

15.4 

43.17 

58.6 

15.5 

49.33 

60.6 

16.7 

68.86 

83.9 

16.0 

84.67 

63.3 

16.4 

48.97 

58.9 

16.5 

49.13 

50.9 

17.7 

69.98 

84.0 

17.0 

24.86 

68.9 

17.4 

48.76 

58.8 

17.5 

48.88 

51.3 

18.7 

70.98 

84.1 

18.0 

25.08 

68.6 

18.4 

48.51 

53.5 

18.5 

48.57 

51.7 

19.7 

72.01 

84.2 

18.9 

25.34 

62.3 

19.4 

42.26 

53.8 

19.5 

48.17 

52.0 

20.7 

73.00 

84.4 

19.9 

25.62 

68.0 

80.4 

42.00 

54.1 

20.5 

47.70 

52.4 

81.7 

73.94 

24.6 

20.9 

25.92 

61.7 

81.4 

41.73 

54.3 

21.5 

47.19 

52.7 

98.7 

74.88 

24.8 

21.9 

26.82 

61.4 

22.4 

41.46 

54.6 

22.5 

46.66 

53.0 

83.7 

75.65 

85.0 

22.9 

26.52 

61.1 

23.4 

41.20 

54.8 

23.5 

46.14 

53.3 

84.7 

76.45 

85.1 

23.9 

26.80 

60.9 

24.4 

40.95 

55.0 

24.5 

45.66 

53.6 

86.7 

77.24 

85.2 

24.9 

27.07 

60.7 

25.4 

40.71 

55.8 

25.5 

45.88 

63.9 

86.7 

78.04 

25.4 

25.9 

27.31 

60.4 

26.4 

40.47 

55.4 

26.5 

44.88 

54.1 

87.7 

78.88 

85.5 

26.9 

27.53 

60.8 

27.4 

40.24 

55.7 

27.6 

44.46 

54.4 

88.7 

79.77 

85.6 

27.9 

87.75 

59.9 

28.4 

40.01 

55.9 

88.5 

44.10 

54.7 

89.7 

80.71 

85.7 

88.9 

87.99 

59.6 

89.4 

39.77 

56.8 

89.5 

43.71 

56.1 

30.7 

81.68 

85.9 

89.9 

88.84 

59.3 

30.4 

39.52 

56.5 

30.5 

43.88 

66.4 

31.7 

88.67 

86.1 

30.9 

88.51 

59.0 

31.4 

39.84 

56.7 

31.5 

48.79 

65.7 

38.7 

83.66 

96.3 

31.9 

88.81 

58.7 

38.4 

38.93 

57.0 

38.5 

• 

48.88 

66.1 
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■ 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  IJiMD  Minoris. 
(PolariM.) 

51  Cephei  (Hbv.) 

6  Ursa  Minoris. 

X  Ursffi  Minoris.    : 

Mean 
SolAr 
Date. 

\ 

# 

Mean 
Sohir 
Date. 

Aug. 

Mean 
Rolar 
Date.' 

III 

1 

Bight 

Asoen- 

aioo. 

Deolisa- 

Uon 

Ififrth. 

Bights 

Aacen* 

aioD. 

Declina- 
tion 
North. 

Bight 

Aacen- 

aion. 

Declina- 
tion 
ITorth. 

Bight 

Ascen- 

aion. 

Declina- 
tion 
North.     . 

Aug. 

h    sa 

1  16 

+  88  42 

h    m 

6  47 

+  87  12 

Aug. 

h     m 

18    8 

+86  ne 

Aug. 

h     m 

1936 

+88  67 

1.7 

23.66 

26.3 

1.9 

29.15 

58.4 

1.4 

B 

38.93 

57.0 

1.5 

42.22 

// 
56.1 

8.7 

24.62 

26.5 

2.9 

29.51 

58.2 

2.4 

:)8.6I 

57.3 

2.4 

41.57 

56.4 

3.7 

25.52 

26.7 

3.9 

29.88 

57.9 

3.4 

38.28 

57.5 

3.4 

40.85 

56.7 

4.7 

26.37 

27.0 

4.9 

30.26 

57.7 

4.4 

37.95 

57.7 

4.4 

40.08 

57.0 

6.7 

27.16 

27.2 

5.9 

30.64 

57.5 

5.4 

37.62 

57.9 

5.4 

39.31 

57.3 

6.7 

27.89 

27.4 

6.9 

31.00 

57.3 

6.4 

37.30 

58.1 

6.4 

38.55 

57.6 

7.7 

28.60 

27.6 

7.9 

31.34 

57.1 

7.4 

36.99 

58.2 

7.4 

37.83 

57.9 

8.7 

1 

29.32 

27.8 

8.9 

31.67 

56.8 

8.4 

36.68 

58.4 

8.4 

37.14 

58.1 

9.7 

30.07 

28.0 

9.9 

31.99 

56.6 

9.4 

36.38 

58.6 

9.4 

36.48 

58.4 

.  10.7 

30.86 

28.2 

10.9 

32.31 

56.4 

10.4 

36.08 

58.8 

10.4 

35.85 

68.7 

11.7 

31.69 

28.4 

11.9 

32.64 

56.1 

11.4 

35.77 

59.0 

11.4 

35.20 

69.0 

12.7 

32.56 

28.6 

12.9 

32.99 

55.9 

12.4 

35.46 

1 

59.2 

12.4 

34.52 

59.3 

13.7 

33.46 

28.9 

13.9 

33.38 

55.6 

13.4 

1 

35.13 

59.4 

13.4 

33.79 

1 
59.6  1 

14.7 

34.37 

29.1 

14.9 

33.79 

55.3 

14.4 

,      34.77 

59.7 

14.4 

33.00 

59.9 

15.6 

35.26 

29.4 

15.9 

34.22 

55.1 

15.4 

1     34.40 

59.9 

15.4 

32.13 

60.2 

16.6 

36.12 

29.7 

16.9 

34.67 

54.8 

16.3 

!     34.02 

1 

60.1 

16.4 

31.19 

60.5 

1 

17.6 

36.92 

30.0 

17.9 

35.12 

54.6 

17.3 

33.63 

60.2 

17.4 

30.20 

1 
60.8 

18.6 

37.65 

30.3 

18.9 

35.58 

54.4 

18.3 

,     33.23 

60.4 

18.4 

29.19 

61.1 

19.6 

38.32 

30.6 

19.9 

36.03 

54.3 

19.3 

32.84 

60.5 

19.4 

28.18 

61.3 

20.6 

38.95 

30.9 

20.9 

36.46 

54.1 

20.3 

32.47 

60.6 

20.4 

27.19 

■ 

61.6 

t 

21.6 

39.55 

31.1 

21.9 

36.86 

53.9 

21.3 

32.11 

60.8 

21.4 

26.25 

61.8 

22.6 

40.15 

31.4 

22.0 

37.24 

53.8 

22.3 

31.76 

60.9 

22.4 

25.36 

62.1 

23.6 

40.78 

31.7 

23.9 

37.61 

53.6 

23.3 

31.42 

61.0 

23.4 

24.51 

62.3 

24.6 

41.45 

31.9 

24.9 

37.98 

53.4 

24.3 

31.09 

61.1 

24.4 

23.69 

62.5 

25.6 

42.17 

32.1 

25.8 

38.36 

53.2 

25.3 

30.76 

61.3 

25.4 

22.87 

62.8 

96.6 

42.92 

32.4 

26.8 

38.77 

53.0 

26.3 

30.39 

61.5 

26.4 

22.00 

63.0 

97.6 

43.69 

32.7 

27.8 

39.20 

52.8 

27.3 

30.02 

61.7 

27.4 

21.07 

63.3 

28.6 

44.45 

33.0 

28.8 

39.66 

52.6 

28.3 

29.62 

61.8 

28.4 

20.07 

63.6 

29.6 

45.20 

13.3 

29.8 

40.15 

52.4 

29.3 

29.21 

62.0 

29.4 

19.00 

63.9 

30.6 

45.90 

33.6 

30.8 

40.66 

52.2 

30.3 

28.79 

62.1 

30.4 

17.87 

64.1 

31.6 

46.54 

33.9 

31.8 

41.17 

52.0 

31.3 

28.36 

62.2 

31.4 

16.68 

64.4 

32.6 

47.11 

34.3 

32.8 

41.67 

51.9 

32.3 

27.94 

62.3 

32.4 

15.47 

64.6 
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CIBCUMPOIiAB  STABS 

•• 

APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

c  Una  Biinoris. 

51  Cephei  (Hev.) 

6  Unn  Minoris. 

a  UiMB  MinoEis. 

Mean 
Solar 
Date. 

^ 

w 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aacen- 

sion. 

Declina- 
tion 
JVbrfA. 

Bight 

Aaoen- 

sion. 

Deolina- 
tion 

Bight 

Asoen- 

Bion. 

Dedlna- 

tion 
Nwrth. 

Bight 

Aacen- 

■ion. 

DeoUna. 

tton 

JTora. 

8ept. 

h    m 

1  18 

+88  42' 

Sept. 

h     m 

6  47 

+  87  12 

Sept. 

h    m 

18    6 

+86dr! 

Sept. 

h    m 

19  35 

+8^58' 

1.6 

• 

47.11 

34.3 

1.8 

41.67 

51.9 

1.3 

97.94 

II 
9.3 

1.4 

75.47 

II 
4.6 

9.6 

47.63 

34.6 

9.8 

49.16 

51.8 

9.3 

97.69 

9.4 

9.4 

74.98 

4.8 

3.6 

46.11 

34.9 

3.8 

49.64 

51.7 

3.3 

97.11 

9.4 

3.4 

73.13 

5.0 

4.6 

48.58 

35.3 

4.8 

43.10 

61.6 

4.3 

96.79 

9.5 

4.4 

79.01 

5.9 

5.6 

49.05 

35.6 

5.8 

43.54 

51.4 

5.3 

96.34 

9.5 

5.4 

70.93 

5.4 

6.6 

49.56 

35.9 

6.8 

43.98 

51.3 

6.3 

95.96 

9.6 

6.4 

69.89 

5.6 

7.6 

50.11 

36.9 

7.8 

44.49 

51.9 

7,3 

95.57 

9.7 

7.4 

68.85 

5.8 

8.6 

60.71 

36.5 

8.8 

44.87 

51.0 

8.3 

95.18 

9.8 

8.3 

67.79 

6.0 

9.6 

51.34 

36.8 

9.8 

45.35 

50.8 

9.3 

94.78 

9.9 

9.3 

66.69 

6.9 

10.6 

51.98 

37.1 

10.8 

45.86 

50.7 

10.3 

94.37 

3.0 

10.3 

65.53 

6.5 

11.6 

59.61 

37.5 

11.8 

46.40 

60.5 

11.3 

93.93 

3.1 

11.3 

64.31 

6.7 

19.6 

53.90 

37.8 

19.8 

46.95 

60.4 

19.3 

93.48 

3.9 

19.3 

63.04 

6.9 

13.6 

53.74 

38.9 

13.8 

47.51 

50.3 

13.3 

93.09 

3.9 

13.3 

61.70 

7.1 

14.6 

54.99 

38.6 

14.8 

48.07 

50.9 

14.3 

99.56 

3.3 

14.3 

60.39 

7.3 

15.6 

54.63 

39.0 

15.8 

48.69 

50.1 

15.3 

99.11 

3.3 

15.3 

58.95 

7.6 

16.6 

54.98 

39.4 

16.8 

49.15 

50.0 

16.3 

91.67 

3.3 

16.3 

57.60 

7.6 

17.6 

55.98 

39.7 

17.8 

49.65 

50.0 

17.3 

91.94 

3.3 

17.3 

50.30 

7.8 

18.6 

65.59 

40.1 

18.8 

50.13 

49.9 

18.3 

90.83 

3.3 

18.3 

55.06 

7.9 

19.6 

55.91 

40.4 

19.8 

50.60 

49.9 

19.3 

90.44 

3.3 

19.3 

53.87 

ao 

30^ 

66.96 

40.7 

90.8 

51.06 

49.8 

90.3 

90.06 

3.3 

90.3 

59.71 

&1 

81.5 

56.63 

41.0 

91.8 

51.51 

49.7 

91.3 

19.67 

3.3 

91.3 

51.56 

8.3 

99.5 

57.05 

41.4 

99.8 

51.98 

49.6 

99.9 

19.97 

3.3 

99.3 

50.40 

8.4 

93.5 

57.50 

41.7 

93.8 

59.48 

49.5 

93.9 

18.86 

3.4 

93.3 

49.90 

8.6 

94.5 

57.95 

49.1 

94.8 

53.00 

49.4 

94.9 

18.43 

3.4 

94.3 

47.93 

8.8 

95.5 

58.39 

49.4 

95.8 

53.55 

49.3 

95.9 

17.98 

3.4 

95.3 

46.60 

9.0 

96.5 

58.79 

49.8 

96.8 

54.19 

49.9 

96.9 

17.59 

3.4 

96.3 

45.90 

9.1 

97.5 

59.19 

43.9 

97.8 

54.70 

49.9 

97.9 

17.06 

3.4 

97.3 

43.76 

94 

98.5 

59.38 

43.6 

98.8 

55.98 

49.9 

98.9 

16.61 

3.4 

98.3 

49.97 

9.4 

99.5 

59.58 

44.0 

99.8 

55.84 

49.9 

89.9 

16.16 

3.3 

99.3 

40.81 

9.5 

30.5 

59.73 

44.4 

30.8 

56.38 

49.9 

30.9 

15.79 

3.3 

30.3 

39.38 

M 

31.5 

59.85 

44.8 

31.7 

56.90 

49.9 

31.9 

15.99 

3.9 

31.3 

37.99 

M 
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OIBCUMPOLAE  STABS 

'• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 

Mean 
Mar 
Date. 

c  UrasD  Minoris. 
(PolariM.) 

Mean 
8olar 
Date. 

51  Geph 

ei  (Hev.) 

« 

Mean 
Solar 
Date. 

6  UisiB  Minoris. 

Mean 
Solar 
Date. 

X  Ursffi  MinoriR. 

Bight 

Aaoen* 

Stan. 

Declina- 
tion 
North, 

Bight 

Aaoen- 

aion. 

Deolina- 

tion 

Nvrth, 

Bight 

ARoen- 

Bion. 

Declina- 
tion 
North, 

Bight 

Asoen- 

sion. 

DeoUna. 

tion 

North, 

Oct 

b    m 

1  16 

+  88  42 

Oct. 

h    m 

6  47 

+  87  12 

Oct. 

h    m 

18    8 

+86  36 

Oct. 

h     m 

19  34 

+88  58 

1.5 

59.85 

44.8 

1.7 

56.90 

49.2 

1.2 

15.29 

63.2 

1.3 

s 
97.99 

9.6 

9.5 

59.96 

45.2 

2.7 

57.40 

49.2 

2.2 

14.88 

63.1 

2.3 

96.65 

9.7 

3.5 

60.10 

45.5 

3.7 

57.80 

49.2 

3.2 

14.48 

63.0 

3.3 

95.35 

9.8 

4.5 

60.28 

45.9 

4.7 

58.38 

49.2 

4.2 

14.09 

63.0 

4.3 

94.07 

9.9 

j 

6.5 

60.50 

46.2 

5.7 

58.88 

49.1 

5.2 

13.69 

63.0 

5.3 

92.80 

10.0 

6.5 

60.76 

46.6 

6.7 

59.39 

49.1 

6.2 

13.29 

62.9 

6.3 

91.50 

10.1   1 

7.5 

61.03 

46.9 

7.7 

59.93 

49.0 

7.2 

12.87 

62.9 

7.3 

90.16 

10.2  : 

8.5 

61.29 

47.3 

8.7 

60.49 

49.0 

8.2 

12.43 

62.9 

8.3 

88.77 

10.3  ; 

1 
9.5 

61.52 

47.7 

9.7 

61.07 

49.0 

9.2 

11.98 

62.8 

9.3 

87.32 

1 
10.4 

10.5 

61.71 

48.1 

10.7 

61.66 

49.0 

10.2 

11.53 

62.8 

10.3 

85.82 

10.5 

1  11.5 

61.84 

48.6 

11.7 

62.25 

49.0 

11.2 

11.08 

62.7 

11.3 

84.28 

10.6  ; 

12.5 

61.90 

49.0 

12.7 

62.83 

49.0 

12.2 

10.63 

62.6 

12.3 

82.73 

10.6 ; 

13.5 

61.90 

49.4 

13.7 

63.39 

49.1 

13.2 

10.19 

62.4 

13.3 

81.20 

10.6   ! 

14.5 

61.84 

49.8 

14.7 

63.93 

49.2 

14.2 

9.77 

62.3 

14.2 

79.72 

10.6    ; 

15.5 

61.76 

50.2 

15.7 

64.44 

49.2 

15.2 

9.37 

62.1 

15.2 

78.30 

10.6  ; 

16.5 

61.68 

50.5 

16.7 

64.92 

49.3 

16.2 

8.99 

62.0 

16.2 

76.95 

10.6 

17.5 

61.62 

60.9 

17.7 

65.39 

49.4 

17.2 

8.63 

61.9 

17.2 

75.65 

10.6 

18.5 

61.60 

51.2 

18.7 

65.86 

49.4 

18.2 

8.27 

61.8 

18.2 

74.37 

10.6 

19.5 

61.61 

51.6 

19.7 

66.34 

49.5 

19.2 

7.90 

61.6 

19.2 

73.11 

10.7 

20.5 

61.66 

51.9 

20.7 

66.83 

49.5 

20.2 

7.52 

61.5 

20.2 

71.83 

10.7 

1 

21.5 

61.72 

52.3 

21.7 

67.34 

49.5 

21.2 

7.13 

61.4 

21.2 

70.49 

1 
10.8 

22.5 

61.77 

52.7 

22.7 

67.88 

49.6 

22.2 

6.73 

61.3 

22.2 

69.09 

10.8 

23.5 

61.78 

53.1 

23.7 

68.44 

49.6 

23.2 

6.31 

61.2 

23.2 

67.64 

10.8 

24.5 

61.73 

53.5 

24.7 

69.01 

49.7 

24.2 

5.89 

61.1 

24.2 

66.14 

10.8  ; 

1 

25.5 

61.63 

53.9 

25.7 

69.57 

49.8 

25.2 

5.47 

60.9 

25.2 

64.60 

1 
10.8   1 

;  26.5 

61.45 

54.3 

26.7 

70.11 

49.9 

26.2 

5.06 

60.7 

26.2 

63.06 

10.8 

,  27.5 

61.21 

54.7 

27.7 

70.64 

50.1 

27.2 

4.65 

60.5 

27.2 

61.66 

10.7 

2U.4 

60.93 

1 

55.1 

28.7 

71.15 

50.2 

28.1 

4.26 

60.3 

28.2 

60.11 

10.7 

29.4 

60.64 

55.4 

29.7 

71.63 

50.3 

29.1 

3.90 

60.1 

29.2 

58.72 

10.6   1 

!  30.4 

1 

60.37 

55.8 

30.7 

72.09 

50.4 

30.1 

3.56 

59.9 

30.2 

57.38 

10.5 

31.4 

60.13 

56.1 

31.7 

72.54 

50.6 

31.1 

3.22 

59.7 

31.2 

56.09 

10.5 

32.4 

1 

59.92 

56.5 

32.7 

73.00 

50.7 

32.1 

2.88 

59.5 

32.2 

54.82 

10.4 
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OIBOUMPOLAB  STABS. 

AFPAEEKT  PLACES  FOB  THE  UPPEB  TBAKSTT  AT  WASHINaTON. 


Mean 
Solar 
Date. 


a  UrsflB  Minorifl. 
(Polaris.) 


Nov. 

1.4 
2.4 
3.4 
4.4 


5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16L4 

17.4 
18.4 
19.4 
90.4 

91.4 
99.4 
93.4 
94.4 

95.4 
96.4 
97.4 
98.4 

99.4 

30.4 
31.4 


Right 

Aaoen- 

sion. 


h    m 

1  18 

59.99 
59.76 
59.61 
59.47 


59.31 
59.10 

58.84 
58.51 


58.11 
57.65 
57.15 
56.65 


66.16 
55.70 
65.98 
54.90 

64.54 
54.17 
53.78 
53.35 

59.86 
59.99 
51.66 
50.99 


50.99 
49.60 
48.93 
48.30 


47.79 
47.17 
46.63 


Deelina- 

tion 

North. 


+88  42 


It 
56.5 

56.8 

57.9 

57.5 


57.9 
58.3 
58.7 
59.1 


59.5 
59.8 
60.9 
60.5 


60.8 
61.1 
61.4 
61.7 

69.0 
69.3 
69.7 
63.0 

63.4 
63.7 
64.1 
64.4 

64.7 
65.0 
65.3 
65.5 

65.8 
66.0 
66.3 


Mean 
Solar 
Date. 


61  Cephei  (Hsv.) 


Nov. 

1.7 
9.7 
3.7 
4.7 


5.7 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
19.6 

13.6 
14.6 
15.6 
16.6 


Bight 

Aacen- 

aion. 


h    m 

6  48 

a 
13.00 

13.47 

13.95 

14.46 


14.99 
15.53 
16.07 
16.60 

17.11 
17.59 
18.03 
18.45 


18.85 
19.94 
19.63 
90.03 


DeoUna- 
tion 


17.6 

90.45 

18.6 

90.89 

19.6 

91.34 

90.6 

91.80 

91.6 

22.26 

99.6 

22.79 

93.6 

93.15 

94.6 

93.55 

95.6 

93.99 

96.6 

94.97 

97.6 

24.61 

28.6 

24.93 

99.6 

25.26 

30.6 

25.60 

31.6 

25.96 

+87  12 

// 

60.7 
50.8 
50.9 
51.0 


51.1 
51.9 
51.4 
51.5 

51.7 
51.9 
59.1' 
59.3 

59.5 
59.7 
59.9 
53.0 

53.9 
53.4 
53.5 
53.7 

54.0 
54.9 
54.4 
54.7 


55.0 
55.9 
55.5 
55.7 


55.9 
56.1 
56.4 


Mean 
Solar 
Date. 


d  Ui8»  HlnoriB. 


Nov. 

1.1 
9.1 
3.1 
4.1 


5.1 
6.1 
7.1 

8.1 

9.1 
10.1 
11. 1 
19.1 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
90.1 

91.1 
99.1 
93.1 
94.1 

25.1 
26.  h 
27.1 
28.1 


99.1 
30.1 
31.1 


Bight 

Aacen- 

sion. 


DeeUna- 

tion 
Abrtft. 


h    m 

18    7 

• 
69.88 
69.54 
69.19 
61.83 


61.45 
61.07 
60.69 
60.39 

59.96 
59.69 
59.30 
59.00 

58.71 
58.43 
58.16 
57.89 

57.61 
57.39 
57.09 
66.71 


+86  36 

59!5 
69.4 
59.9 
59.0 


58.9 
58.7 
58.5 
58.9 

58.0 
67.7 
57.4 
87.9 

56.9 
56.6 
56.4 
56.9 

56.0 
55.8 
55.5 
55.3 


Mean 
Solar 
Date. 


56.40 

55.0 

56.10 

54.7 

55.89 

54.4 

55.56 

54.1 

55.31 

53.7 

55.08 

53.4 

54.87 

53.1 

54.66 

59.8 

54.46 

59.5 

54.95 

59.3 

54.03 

59.0 

Nov. 

1.2 
2.2 
3.2 
4.2 


5.2 
6.2 
7.2 
8.2 

9.2 
10.2 
11.2 
19.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
96.1 
97.1 
98.1 

99.1 
30.1 
31.1 


A  Unn  Ifinoris. 


Sight 
Ascen- 
sion. 


h    m 

19  34 

54.89 
53.55 
52.24 
50.88 


49.47 
48.02 
46.54 
45.05 

43.57 
42.15 
40.h0 
39.59 

38.30 
37.13 
36.99 
w4.o4 

33.66 
39.44 
31.17 
99.86 

9a59 
97.18 
95.87 
94.61 

93.41 
99.98 
91.91 
90.19 

19.17 
18.14 
17.09 


Declina- 
tion 
JTora. 


+88  58 


M 

10.4 
10.4 
10.3 
10.3 


10.3 
10.9 
10.9 
10.1 

10.0 
9.8 
9.7 
9.6 


9.4 
9.3 
9.1 
0.0 

8.9 
8.8 
8.7 
&6 

8.4 
8.3 

ai 

7.9 

7.7 
7.4 
7J9 
7.0 


03 
••7 

e.5 
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OIBOUMPOLAB  STABS 

• 

• 

APPABBNT  PLACES  FOR  THE  UPPBB  TRANSIT  AT  WASHINGTON. 

c  Uito  MiBorte. 
(PolariM.) 

51  Cephei  (Hbv.) 

d  UrsiB  Minoris. 

A  UrsiB  MinoriB. 

Xeu 

Sdlar 
Date. 

\ 

^ 

Kean 
Solar 
Date. 

Mean 
Solar 
Date. 

Kean 
Solar 
Date. 

Bi^t 
Ascen« 

Declina- 
tion 
IforOL 

Bi^t 
Ascen- 
sion. 

Dedina- 

tlon 

Korth, 

Bight 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Dedina. 

tion 

Iforth. 

Deo. 

h    m 

1  18 

+88  43 

Deo. 

h    m 

6  48 

+87  12 

Deo. 

h    m 

18    7 

+86  36 

Dec. 

h    m 

19  33 

+88  67 

1.4 

46.63 

10 
6.3 

1.6 

95.96 

56.4 

1.1 

54.03 

52.0 

1.1 

s 
77.09 

i/ 

66.5 

9.4 

46.09 

6.6 

9.6 

96.:)4 

56.6 

9.1 

53.80 

51.7 

2.1 

76.00 

66.3 

3.3 

45.51 

6.9 

3.6 

96.73 

58.8 

3.1 

53.56 

51.4 

3.1 

74.87 

66.2 

4.3 

44.88 

7.9 

4.6 

97.11 

57.1 

4.0 

53.32 

51.1 

4.1 

73.70 

66.0 

5.3 

44.19 

7.5 

5.6 

97.49 

57.3 

5.0 

53.09 

50.8 

5.1 

72.53 

65.7 

6.3 

43.44 

7.8 

6.6 

97.86 

57.6 

6.0 

52.87 

50.5 

6.1 

71.37 

65.5 

7.3 

49.69 

8.1 

7.6 

98.90 

57.9 

7.0 

52.67 

50.1 

7.1 

70.26 

65.2 

8.3 

41.76 

8.3 

8.6 

28.51 

58.3 

8.0 

52.50 

49.7 

8.1 

69.22 

65.0 

9.3 

40.89 

8.6 

9.6 

98.78 

58.6 

9.0 

52.35 

49.4 

9.1 

68.26 

64.7 

10.3 

40.03 

8.8 

10.6 

29.02 

58.9 

10.0 

52.22 

49.0 

10.1 

67.38 

64.4 

11.3 

39.19 

9.0 

11.6 

29.24 

59.2 

11.0 

52.10 

48.7 

11.1 

66.57 

64.1 

12.3 

38.39 

9.9 

19.5 

29.46 

59.5 

12.0 

51.99 

48.4 

12.1 

65.81 

63.9 

13.3 

37.63 

9.3 

13.5 

29.68 

59.7 

13.0 

51.89 

48.1 

13.1 

65.06 

63.6 

14.3 

36.91 

9.5 

14.5 

29.91 

60.0 

14.0 

51.78 

47.8 

14.1 

64.99 

63.4 

15.3 

36.90 

9.7 

15.5 

30.16 

60.3 

15.0 

51.67 

47.5 

15.1 

63.49 

63.2 

16.3 

35.48 

9.9 

16.5 

30.49 

60.5 

16.0 

51.54 

47.2 

16.1 

69.67 

69.9 

17.3 

34.73 

10.9 

17.5 

30.69 

60.8 

17.0 

51.40 

46.8 

17.1 

61.80 

69.7 

1&3 

33.99 

10.4 

18.5 

30.97 

61.2 

18.0 

51.26 

46.5 

18.1 

60.89 

69.4 

19.3 

33.06 

10.6 

19.5 

31.94 

61.4 

19.0 

51.13 

46.1 

19.1 

59.99 

69.9 

20.3 

39.13 

10.8 

20.5 

31.49 

61.8 

20.0 

51.02 

45.8 

20.1 

59.19 

61.9 

21.3 

31.14 

11.0 

91.5 

31.70 

62.1 

21.0 

50.92 

45.4 

21.1 

58.30 

61.6 

99.3 

30.13 

11.9 

92.5 

31.88 

62.4 

22.0 

50.84 

45.0 

22.1 

57.55 

61.9 

93.3 

99.13 

11.4 

23.5 

32.04 

62.8 

23.0 

50.77 

44.6 

23.1 

66.88 

60.9 

94.3 

98.14 

11.5 

24.5 

32.17 

63.2 

24.0 

50.72 

44.3 

24.1 

56.98 

60.6 

95.3 

97.19 

11.6 

25.5 

32.28 

63.5 

25.0 

50.70 

43.9 

25.1 

55.73 

60.3 

96.3 

96.30 

11.7 

26.5 

32.40 

63.8 

26.0 

50.69 

43.6 

26.0 

55.91 

60.0 

97.3 

95.46 

11.9 

97.5 

32.53 

64.1 

27,0 

60.67 

43.3 

27.0 

54.70 

59.7 

98.3 

94.64 

19.0 

98.5 

32.68 

64.3 

28.0 

50.64 

42.9 

28.0 

54.17 

69.4 

99.3 

93.63 

19.1 

99.5 

32.84 

64.6 

29.0 

50.60 

42.6 

29.0 

53.61 

60.1 

30.3 

93.00 

19.9 

30.5 

33.00 

64.9 

30.0 

50.56 

42.3 

30.0 

53.03 

68.9 

31.3 

99.14 

19.4 

31.5 

33.17 

65.2 

31.0 

50.51 

42.0 

31.0 

52.42 

68.6 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

Mean 
Solar 
Date. 

a  Andromeda. 

yPei 

Right 
Asoension. 

p  Hjdrl. 

18  Ceti.            1 

1 

Right 
Ascenaion. 

Deolination 
North. 

OeclinatioD 
yorth. 

Right 
AaoMision. 

Deoliiiation 
SovUh. 

Right 
Aaoenaion. 

1 
Deolination 

h     m 

0    2 

+28  28 

h     m 

0    7 

+ 14  33 

h     m 

0  19 

-11  52 

h      m 

0  24 

O          1 

-  4  34 

Jan.    0.2 

35.16  -.16 

22.5  -0.8 

8 

27.27  -.19 

37.4  -0.8 

47.93  -.99 

92.2  +4)8 

8 

16.48  -.19 

43*1  -6.7 

10.2 

35.02    .14 

21  6    1.1 

27.15    .19 

36.6    0.9 

47.03     .86 

91.1     1.3 

18.36     .19 

43.8    0.6 

20.2 

34.88    .13 

20.3    1.4 

27.03    .11 

35.6     1.0 

46.21     .78 

89.5     1.9 

16.25    .11 

44.3    0.5 

30.2 

34.75    .19 

18.9     1.5 

26.93     .10 

34.5     1.1 

4.5.46     .69 

87.3    9.4 

18.14     .10 

44.7    0.4 

Feb.    9.1 

34.64     .10 

17.3     1.6 

26.84     .06 

33.4     1.1 

44.83     .68 

84.7    9.8 

18.05    .06 

45.0  -0.9 

19.1 

34.56  -.07 

15.6  -1.7 

26.77  -.05 

32.4  -1.0 

44.31  -.45 

61.7  +3.9 

17.98  -.06 

45.1     0.0 

29.1 

34.51  -.03 

14.0     1.6 

26.73  -.03 

31.4     0.9 

43.93     .31 

78.3    3  5 

17.93     .04 

45.0  40.9 

Mar.  10.0 

34.49  -(-.Ol 

12.4     1.5 

26.71     .00 

30.6    0.7 

43.69  -.16 

74.7     3.7 

17.90  -.01 

44.8    0.4 

20.0 

34.52     .05 

11.0      1.3 

26.74  +.04 

29.9    0.5 

43.61     .00 

71.0    3.8 

17.91  +.03 

44.2    0.6 

30.0 

34.59     .09 

9.7     1.1 

26.8^    .09 

29.5  -0.3 

43.68  +.15 

67.1     3.8 

17.96    .07 

43.5    0.9 

Apr.   9.0 

34.71  +.14 

8.8  -0.8 

26.91  +.13 

29.4    0.0 

43.92  +.31 

63.3  +3.6 

16.05  +.11 

42.5  +1.1 

18.9 

34.87     .18 

8.2  -0.4 

27.06    .17 

29.5  +0.3 

44.31     .46 

59.6    3.6 

18.18    .15 

41.3    13' 

28.9 

35.08     .33 

8.0    0.0 

27.25    .91 

30.0    0  6 

44.84     .61 

56.1     8.4 

18.35     .19 

39.8    1.6 

May    8.9 

35.33     .90 

8.1  +0.3 

27.47     JH 

30.8    0.9 

45.52     .75 

52.8    8.1 

18.55    .99 

:)8.1     1.7 1 

18.8 

35.61     .99 

8.7    0.7 

27.73     .97 

31.9     1.9 

46.34     .86 

49.9    9.8 

18.60     .95 

36.3    1.9 

28.8 

35.91  +.31 

9.6  +1.1 

28.02  +.99 

33.3  +1.5 

47.26  +.06 

47.3  +4.3 

19.06  +.98 

34.4  49.0 

June  7.8 

36.24     .33 

10.9     1.5 

28.32     .31 

34.9     1.7 

48.26  1.04 

45.2     1.9 

19.35     .30 

32.3    9.0 

17.8 

36.58     .34 

12.6     1.8 

28.63     .31 

36.7     1.9 

49.34  1.10 

43.6     1.4 

19.66     .31 

30.3    9.0 

27.7 

36.91     .33 

14.4    9.0 

28.95    .31 

38.7     9.0 

50.46  1.19 

42.5    0.8 

19.97     .31 

28.2    9.0 

July  7.7 

37.24     .39 

16.6    9.9 

29.26     .30 

40.8    9.1 

51.59  1.19 

41.9+9.3 

20.28     .30 

26.3    1.9 

17.7 

37.55  +.30 

18.9  +9.4 

29.55  +.98 

43.0  +9.1 

52.70+1.06 

41.9-9.3 

20.57  +.99 

24.4  +1.7 

27.7 

37.84     .97 

21.3     9.4 

29.83     .96 

45.1     9.1 

53.76  1.09 

42.6     0.9 

20.85    .97 

22.6    1.5 

Aug.  6.6 

38.09     .94 

23.8     9.5 

30.07     .93 

47.2    9.0 

54.74     .99 

43.8     1.4 

21.11     .94 

21.4     1.3* 

16.6 

38.31     .90 

26.2    9.4 

30.29     .90 

49.2     1.9 

55.60     .80 

45.4     1.9 

21.34     .91 

20.2    1.1 

26.6 

38.49     .16 

28.7    9.4 

30.47     .16 

51.0     1.7 

56.33     .65 

47.6    9.3 

21.53     .18 

19.3    OJ 

Sept.  5.5 

38.63  +.19 

31.0  +9.3 

30.61  +.19 

52.6  +1.6 

56.90  +.48 

50.1  -9.7 

21.69  +.14 

16.6  40.5 

15.5 

38.73  +.06 

33.2    9.1 

30.71     .08 

54.1     1.4 

57.30     .90 

52.9     9.9 

21.81     .10 

16.2  49.9 

25.5 

38.79  +.04 

35.3     1.9 

30.78    .05 

55.4     1.1 

57.51  +.11 

55.9     8.1 

21.89    .07 

18.1    0.0 

Oct.    5.5 

38.81     .00 

37.1     1.7 

30.81  +.01 

66.4     0.9 

57.53  -.08 

59.0     3.1 

21.94  +.03 

18.3  -0.9 

15.4 

38.80  -.09 

38.7     1.5 

30.80  -.09 

57.2     0.6 

57.35     .96 

62.1     3.0 

21.95    .00 

16.6    0.4 

25.4 

38.75  -.06 

40.0  +1.9 

30.77  -.05 

57.8  +9.5 

57.00  -.43 

65.0  -9.7 

21.94  -.03 

19.1  -0.6 

Nov.   4.4 

38.68    .06 

41.1     0.9 

30.71     .07 

58.1  +0.9 

56.49     .56 

67.5    9.4 

21.90     .05 

19.7    0.7 

14.4 

38.59    .10 

41.8    0.6 

30.&1     .08 

58.3     0.0 

55.83     .71 

69.8    9.0 

21.64     .07 

20.5    0.8 

24.3 

38.48    .19 

42.2  +0.3 

30.55     .10 

58.2  -0.9 

55.07     .81 

71.5    1.5 

21.76     .09 

21.3    0.8 

Deo.   4.3 

38.35    .13 

42.4     0.0 

30.44     .11 

57.9     0.4 

54.22    .87 

72.7    0.9 

21.66    .10 

22.0    0.6 

14.3 

38.21  -.14 

42.3  -0.3 

30.32  -.19 

57.5  -0.5 

53.32  -.91 

73.2  -0.3 

21.66 -.11 

22.9-4.8 

24.2 

38.06    .14 

4 1 .7     0.6 

30.20     .19 

56.8     0.7 

52.40     .99 

73.2  +0.4 

21.45     .11 

2.3.6   0.7 

34.2 

37.92  --.14 

41.0  -0.9 

30.08  -.19 

56.1  -0.8 

51.50  -.90 

72.5  +1.0 

21.33  -.19 

24.3-04 
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APPABENT  PLACES  FOB  THE  UPPEH  TRANSIT  AT  WA6HINQT0K. 

a  Caflsiopes. 

p  Ceti. 

21  Cassiopes 

e  PiBciam. 

SoUr 
I>at«. 

Bight 
Aaeension. 

Deolinaiion 
North, 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
*    North. 

b     m 

0  34 

+  55  66 

h     m 

0  37 

- 18  35 

li      ni 

0  38 

+74  22 

li      m 

0  57 

O           1 

+  7  17 

Jan.    0.3 

U.07  -.30 

32.G  -0.8 

57.16  -.13 

79.7  -0.6 

s 
16.11  -.78 

45.7  +0.8 

7.21  -.18 

7.6  -0.7 

10.3 

8.77     .30 

32.1     0.7 

57.03     .13 

80.2     0.4 

15.38     .73 

45.7  -0.4 

7.08     .18 

6.9     0.7 

20.2 

8.47     J» 

31.1      1.8 

56.91     .18 

80.4  -0.t 

14.65     .71 

45.0     1.0 

6.96     .18 

6.2    0.7 

30.2 

8.19     .87 

29.7     1.6 

50.79     .11 

80.4  +6.1 

13.96     .66 

43.7     1.5 

6.84     .18 

5.5     0.7 

Feb.   9.1 

7.93     .M 

27.8    8.0 

56.68     .10 

80.1     0.4 

13.33     .90 

41.9     8.0 

6.72    .11 

4.8     0.6 

19.1 

7.71  -.10 

26.7  -8.3 

56.59  -  08 

79.6  40.7 

12.78  -.40 

39.7  -8.4 

6.62  -.00 

4.2  -0.5 

29.1 

7.54     .14 

23.3    8.5 

56.52    .06 

78.7     1.0 

12.34     .37 

37. 1     8.7 

6.53     .07 

3.7     0.4 

Mar.  10.1 

7.43     .06 

20.7     8.6 

56.48  -.08 

77.6     1.8 

12.03     .84 

34.2    8.9 

6.48  -.04 

3.3    0.3 

20.0 

7.39  -.01 

18.2     8.5 

56.48  +.01 

76.3     1.5 

1 1 .87  -.06 

31.2    3.0 

6.46     .00 

3.1  -0.1 

30.0 

7.42  +.07 

15.7     8.4 

56.51     .05 

74.7     1.7 

11.8(1  +.00 

28  2    8.9 

6.47  +.04 

3.2  +0.1 

Apr.   9.0 

7.52  -I-.14 

13.4  >8  8 

56.59  +.00 

72.9  +1.9 

12.00  +.88 

25.3  -8.8 

6.53  +.08 

3.4  40.4 

19.0 

7.70     .81 

11.3     1.8 

56.70     .14 

70.9    8.8 

12.30     .37 

22.7     8.6 

6.63     .18 

4.0    0.6 

28.9 

7.95     .86 

9.7     1.4 

56.86    .18 

68.7    8.8 

12.73     .50 

20.2    8.8 

6.77     .16 

4.7     6.9 

Maj    8.9 

8.26     .34 

8.4     1.0 

57.06    .88 

66.5    8.3 

13.29     .61 

18.4     1.7 

6.95     .80 

5.8     1.8 

18.9 

8.63     .3» 

7.6     0.6 

57.29     .85 

64.1     8.4 

13.96     .71 

16.9     1.8 

7.17     .84 

7.1     1.4 

28.8 

9.04  +.43 

7.3  -0.1 

57.56  +.88 

61.7  +8.3 

14.72  +.79 

16.0  -0.7 

7.42  +.87 

8.6  41.6 

June  7.8 

9.48     .45 

7.5  +0.4 

57.85     .30 

59.4     8.3 

15.54     .84 

15.5  -0.8 

7.70     .99 

10.3     1.8 

17.8 

9.95     .47 

8.1     0.0 

58.16     .38 

57.2     8.8 

16.40     .87 

15.6  46.1 

8.00     .30 

12.1     1.9 

27.8 

10.42     .47 

9.3     1.4 

58.48     .38 

55.1     8.0 

17.27     .87 

16.3     0.9 

8.31     .31 

14.0     1.9 

July   7.7 

10.89     .46 

10.9     1.8 

58.81     .38 

53.2     1.7 

18.14     .85 

17.5     1.5 

8.62     .31 

16.0     8.6 

17.7 

1 1 .34  +.44 

12.9  +8.8 

59.12 +.31 

51.6  +1.5 

18.97  +.81 

19.2  41.9 

8.92  +.30 

18.0  48.0 

27.7 

11.76     .40 

15.3     8.5 

59.42     .89 

50.3     1.1 

19.75     .75 

21.4     8.4 

9.21      .98 

19.9     1.9 

Aag.  6.7 

12.14     .36 

18.0     8.6 

59.70     .86 

49.3     0.8 

20.46     .68 

23.9     8.7 

9.49     .86 

21.7     1.7 

16.6 

12.48     .31 

20.9     3.0 

59.94     183 

48.7     0.5 

21.10     .56 

26.8    3.1 

9.73     .83 

23.4     1.6 

26.6 

12.77     M 

23.9     3.1 

60.16     .80 

48.4  40.1 

21.63     .48 

30.0     3.3 

9.95     .80 

24.8     1.4 

Sept.  5.6 

13.01  +.80 

27.1  +3.8 

60.33  +.16 

48.5  -0.9 

22.07  +.38 

33.5  +3.5 

10.13 +.17 

26.1  +1.1 

15.5 

13.18    .15 

30.3     3.3 

60.47     .18 

48.9    0.5 

22.39     .87 

37.0     3.6 

10.28     .13 

27. 1     0.9 

25.5 

13.31     .00 

33.5     3.8 

60.57     .06 

49.6     0.8 

22.60     .15 

40.7     3.7 

10.40     .10 

28.0    0.7 

Oct.    5.5 

13.37  +.64 

30.7     3.1 

00.63     .04 

50.6     1.1 

22.69  +.08 

44.4     3.6 

10.48     .06 

28.5     0.5 

15.5 

13.38  -.00 

39.7     8.9 

60.66  +.01 

51.7     1.8 

22.66  -.09 

47.9     3.5 

10.53  +.03 

28.9    0.3 

25.4 

13.33  -.07 

42.5  +8.6 

60,65  -.08 

53.0  -1.3 

22.52  -.80 

51.4  +3.3 

10.55    .00 

29.1  +0.1 

No7.  4.4 

13.24     .18 

45.0     8.3 

60.62     .05 

54.4     1.4 

22.26     .31 

54.6     3.0 

10.54  -.09 

29.1  -0.1 

14.4 

13.09     .16 

47.2    8.0 

60.55     .07 

55.7     1.3 

21.89     .41 

57,5    9.7 

10.51     .04 

28  9    0.8 

24.3 

12.91     .80 

49.0     1.6 

60.47     .00 

57.1     1.8 

21.43     .51 

60.0     8.3 

10.45     .06 

28.6     0.4 

Dec.   4.3 

12.69     .84 

50.3     1.1 

60.37     .11 

58.2     l.I 

20.87     .60 

62.0     1.8 

10.:^     .06 

28.1     0.5 

14.3 

12.44  -.86 

51.2  +0.6 

60.26  -.18 

59.3  -1.0 

20.24  -.66 

63.6  +1.8 

10.29  -.10 

27.6  -0.6 

24.3 

12.16     .86 

51.6  +0.1 

60.14     .18 

60.1     0.7 

19.56     .70 

64.5    0.7 

10.18     .11 

27.0     0.6 

34.2 

11.87 -.30 

51.5  -0.4 

60.01  -.18 

60.8  -0.5 

18.83  -.73 

64.9  40.1 

10.07  -.18 

26.3  -6.7 
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* 

1 

P  Andromeda. 

e^  Ceti. 

38  CaMiopes. 

1 

fj  Pitciom. 

Mmui 
Solar 
Date. 

• 

' 

Right 
Ascension. 

Declination 
North, 

Sight 
Aaoenaion. 

Declination 
South. 

Bight 
Ascension. 

Declination 
Iforth. 

Right 
Ascension. 

DeoUnitton 
North. 

h     m 

1     3 

o       $ 

+35     1 

h     m 

1   18 

o        / 

—  8  45 

li     m 

1  22 

+69  40 

h     m 

1  25 

o       1  ; 

+  14  45  1 

1 

Jan.    0.3 

s 
27.38  -.16 

39.2  -0.3 

24.92  -.19 

52.9  -0.8 

54.96  -.50 

87.1  +0.7 

8 

29.01  -.19 

li 
62.1  -^A, 

10.2 

27.22    .17 

38.7    0.6 

24.79    .13 

53.6    0.6 

54.44     .53 

87.5  +0.9 

28.89     .13 

61.5    0.1 

20.2 

27.04     .17 

37.9     0.9 

24.66     .13 

54.2    0.5 

53.90     .54 

87.4  -0.4 

28.75     .14 

60.8    0.7 

30.2 

26.87     .17 

36.8     1.9 

24.53     .13 

54.6    0.3 

53.35    .53 

86.6     1.0 

28.61     .14 

60.0    0.8 

Feb.   9.2 

26.70     .16 

35.5    1.4 

24.41     .19 

54.8  -0.1 

52.83    .50 

85.4     1.5 

28.48     .13 

59.2    OJ 

19.1 

26.55  -.13 

34.0  -1.6 

24.29  -.11 

54.7  +0.1 

52.35  -.45 

83.6  -8.0 

28.35  -.19 

58.4  -tj 

29.1 

26.43    .10 

32.4     1.7 

24.19    .06 

54.5     0.4 

51.94     .37 

81.5    9.3 

28.24     .10 

57.7    0.7 

Mar.  10.1 

26.35    .06 

30.7     1.7 

24.12     .06 

54.0     0.6 

51.61     .98 

79.0     9.6 

28.16     .07 

57.0    OJ 

20.1 

26.30  -.08 

29.1     1.6 

24.08  -.03 

53.2     0.8 

51.39     .17 

76.3    9.7 

28.1 1  -.03 

66.4    0.5 

30.0 

26.30  +.03 

27.5     1.4 

24.07  +.01 

52.3     1.1 

51.27  -.05 

73.5    9.8 

28.09  +.01 

56.0    OJ 

Apr.   9.0 

26.35  +.06 

26.2  -1.9 

24.10  +.05 

51.0  +1.3 

51.28 +.07 

70.7  -8.7 

28.12  +.05 

55.8  -0.1 

19.0 

26.46     .13 

25.1     0.0 

24.17     .09 

49.6     1.5 

51.41     .19 

68.1     8.5 

28.19     .00 

55.9 +0J 

28.9 

26.62     .18 

24.3     0.6 

24.29     .14 

47.9    1.8 

51.65     .30 

65.6     8.3 

28.31     .14 

66.2    0.4 

May   8.9 

26.83    .93 

23.8  -0.3 

24.45     .18 

46.1     9.0 

52.02    .41 

63.5     1.9 

28.48    .18 

66.7    0.7 

18.9 

27.08     .97 

23.7  +0.1 

24.65     M 

44.1     9.1 

52.48    .60 

61.8    1.5 

28.68     .99 

57.6    0.0 

28.9 

27.37  +.81 

24.0  +6.5 

24.88  +.95 

42.0  +9.1 

53.02  +.68 

60.5  -1.0 

28.92  +.95 

58.7  +1J 

Jane  7.8 

27.69    .33 

24.7    0.9 

25.15     .96 

39.8    9.9 

53.64     .64 

59.7  -0.5 

29.19    .98 

60.0    1.4 

17.8 

28.03    .35 

25.7     1.9 

25.43     .90 

37.6    9.1 

54.31     .68 

60.4    0.0 

29.48    .30 

61.6    IJ 

27.8 

28.39    .36 

27.0     1.5 

25.74     .81 

35.5    9.1 

55.01     .71 

59.6  +6.5 

29.79    .81 

63.2    1.7 

Jidy   7.8 

28.75     .35 

28.7    1.8 

26.05     .31 

33.5     1.9 

55.72     .71 

60.3    1.0 

30.11     .81 

65.1    IJ 

17.7 

29.10  +.34 

30.6  +9.0 

26.35  +.80 

31.6  +1.8 

56.43  +.70 

61.5  +1.5 

30.42  +.31 

67.0  +1J 

27.7 

29.43     .38 

32.7    9.9 

26.65    .99 

30.0    1.5 

57.11     .67 

63.2    1.9 

30.73     .80 

68.9    1.5, 

Aug.  6.7 

29.74     .30 

35.0    9.3 

26.94     .97 

28.6     1.8 

57.76    .63 

65.3     9.3 

31.02    .98 

70.6    IJ 

16.6 

30.03     .97 

37.4     9.4 

27.20     .95 

27.4     1.0 

58.37     .57 

67.8    9.6 

31.29     .95 

72.6    U 

26.6 

30.28     .83 

39.8    9.4 

27.43     .99 

26.6    0.7 

58.91     .51 

70.5    9.9 

31.53     JB 

74.3    IJ 

Sept.  5.6 

30.50  +.80 

42.2  +8.4 

27.63  +.19 

26.1  +6.3 

59.38  +.43 

73.6  +3.9 

31.74  +.90 

75.9  +1 J 

15.6 

30.67    .16 

44.6    9.3 

27.80    .15 

26.0    0.0 

59.77    .35 

76.8    3.3 

31.92     .16 

77.3    IJ 

25.5 

30.81     .19 

46.9    9.9 

27.94     .19 

26.1  -0.9 

60.08    .97 

80.3     8.4 

32.06     .18 

78.5    1.0 

Oct.    5.5 

30.91     .06 

49.0    9.1 

28.04     .06 

26.5     0.5 

60.31     .18 

83.7    8.4 

32.18    .10 

79.5    OJ 

15.5 

30.97     .04 

51.0     1.0 

28.11     .05 

27.1     0.7 

60.44  +.09 

87.1     3.4 

32.26    .07 

80.3    0.7 

25.5 

30.99  +.01 

52.8  +1.7 

28.15  +.09 

27.9  -0.9 

60.49     .00 

90.5+8.-)!  92.31  +.08 

80.9  40^ 

Not.  4.4 

30.98  -.03 

54.4     1.5 

28.15  -.01 

28.9    1.0 

60.44  -.00 

93.8    a.i 

82.33  +.01 

81.3    OJ 

14.4 

30.94     .06 

55.8    1.9 

28.13    .08 

29.9    1.1 

60.30     .18 

96.8    9.9 

82.32 -.69 

81.5  -H!.! 

24.4 

30.87     .08 

56.8    0.9 

28.09    .06 

31.0    1.1 

60.07    .97 

99.6    9.5 

82.29    .66 

81.6  -«J 

Deo.   4.3 

30.77    .11 

57.5    0.6 

28.02    .06 

32.0     1.0 

59.76     .84 

101.8    9.1 

32.23     .67 

81.5    OJ 

14.3 

30.65  -.13 

58.0  +0.3 

27.94  -.00 

33.0  -1.0 

59.38  -.41 

103.7  +1.6 

32.15 -.00 

81.3  -4Ji 

24.3 

30.51     .15 

58.1  -0.1 

27.83    .11 

34.0    0.9 

58.95    .47 

105.1     1.1 

32.05     .11 

80.9    m' 

1 

34.3 

30.35  -.16 

57.8  -0.4 

27.72  -.19 

34.8  -0.8 

58.44  -.53 

105.9  +«.5 

31.94  -.18 

80.4  -OJ. 

FIXED  STARS,   1888. 


317 


APPARENT  PLAGES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Eridani. 
(,Achemar,) 

oPisoium. 

fi  ArietiB. 

50  Caasiopes. 

Bight 
Asoension. 

DeoUnatloxi 
AnUft. 

Bight 
Aaconaion. 

Deolinatloii 
North, 

Bight 
Aaoenaion. 

DeoUnatioxi 
North. 

Bight 
Aaoenaion. 

Declination 
North. 

li     m 

I  33 

O            / 

-57  47 

b     m 

1  39 

o          / 

+  8  35 

h      m 

1  48 

+20  15 

h      m 

1  53 

+71   52 

JftQ.    0.3 

8 

31.65  -.98 

I06!2  H>.8 

8 

28.40  -.11 

31.0  -0-6 

26.94  -.19 

34.5  -0.3 

a 
54.17  -.53 

53.9  +1.9 

10.3 

31.32     .33 

106.7  -0.9 

28.28     .19 

30.4     0.6 

26.81     .13 

34.1     0.5 

53.61     .58 

54.8  +0.6 

20.2 

30.99    .as 

106.5  +0.4 

28.15    .13 

29.7     0.6 

26.67     .14 

33.5     0.6 

53.01     .61 

55.1     0.0 

30.2 

.30.67     .39 

105.8     1.0 

28.02     .14 

29.1     0.6 

26.52     .15 

32.8     0.7 

52.38    .69 

54.8  -0.6 

Feb.   9.2 

30.36     .30 

104.5    1.5 

27.88    .13 

28.5    0.6 

26.37     .15 

32.0    0.8 

51.76     .60 

54.0    1.1 

19.2 

30.07  -.97 

102.8  +9.0 

27.75  -.19 

27.9  -0.5 

26.23  -.14 

-31.2-0.9 

51.18 -J6 

52.6  -1.6 

29.1 

29.82    J23 

100.6    9.4 

27.64     .10 

27.4     0.4 

26.10     .19 

30.3    0.9 

50.65     .48 

50.8    9.0 

Mar.  10.1 

29.61     .18 

98.0     9.8 

27.55     .08 

27.0     0.3 

25.99     .09 

29.4     0.8 

50.21     .89 

48.6    9.4 

20.1 

29.45    .18 

95.0     3.1 

27.48     .04 

26.8  -0.1 

25.91     .06 

28.6    0.7 

49.87     .98 

46.0    9.0 

30.0 

29.36  -.06 

91.8     3.3 

27.46  -.01 

26.8  +0.1 

25.87  -.09 

27.9    0.6 

49.65     .16 

43.3    9.7 

Apr.  9.0 

29.32    .00 

88.4  +3.6 

27.47  +.04 

27.0  +0.3 

25.88  +.03 

27.4  -0.4 

49.56  -.08 

40.5  -9.8 

19.0 

29.36  +.07 

84.8    3.6 

27.53     .08 

27.4     0.5 

25.93     .07 

27.1  -0.9 

49.60  +.11 

37.8    9.7 

29.0 

29.47     .14 

81.2    3.6 

27.63    .19 

28.0    0.8 

26.03     .19 

27.0  +0.1 

49.79     M 

35.2    9J 

Maj  8.9 

29.65    M 

77.6    3.6 

27.78    .17 

28.9     I.O 

26.17     .17 

27.2     0.3 

50.10     .37 

32.8    9Ji 

18.9 

29.89    .96 

74.2    3.4 

27.96     .91 

30.0     1.9 

26.36     .91 

27.7     0.6 

50.53     .49 

30.8    1.9 

28.9 

:I0.20  -I-.34 

70.9  +3.9 

28.19 +.91 

31.4  +1.4 

26.60  +.95 

28.4  +0.0 

51.07  +.56 

29.1  -M 

Jane  7.9 

30.56     .38 

67.8     9.9 

28.45     .97 

82.9     1.6 

26.86     .98 

29.4     1.1 

51.70     .67 

27.9    1.0 

17.8 

30.97     .43 

65.1     9.5 

28.73     .99 

34.6     1.7 

27.15     .30 

30.7     1.3 

52.40     .78 

27.2-0.6 

27.8 

31.42     .40 

62.8    9.1 

29.03     .30 

36.4     1.8 

27.46     .39 

32.1     1.5 

53.16     .77 

27.0  +0.1 

Jaly  7.8 

31.90     .48 

61.0     1.6 

29.34     .31 

38.3     1.9 

27.78     .39 

33.7     1.7 

53.94     .79 

27.2    0.8 

17.7 

32.38  +.48 

59.7  +1.1 

29.65  +.31 

40.2  +1.9 

28.10  +.39 

35.5  +1.8 

54.73  +.79 

28.0  +1.0 

27.7 

32.86     .47 

68.9  +0.5 

29.95    .30 

42.0     1.8 

28.42     .31 

37.3     1.8 

55.52     .79 

29.2    1.6 

Aag.  6.7 

33.33     .'46 

58.6  -0.1 

30.24     .98 

43.8     1.7 

28.72    .90 

39.2     1.9 

56.28     .74 

30.9    1.9 

16.7 

33.77     M 

59.0    0.6 

30.51     .96 

45.4     1.6 

29.01     .97 

41.0     1.8 

57.00     .69 

33.0    9.S 

26.6 

34.17     .38 

59.9     1.9 

30.76     .93 

46.9     1.4 

29.27     .95 

42.8    1.7 

57.67     .63 

35.4    9.8 

8«pt.  5.6 

34.52  +.88 

61.3-1.7 

30.98  +.90 

48.1  +1.9 

29.50  +.99 

44.5  +1.6 

58.27  +.56 

38.2  +9.0 

15.6 

34^1     .96 

63.3    9.1 

31.16    .17 

49.2    1.0 

29.71     .19 

46.1     1.5 

58.79     .48 

41.3    8.1 

25.6 

35.04     .19 

65.6    9.5 

31.32    .14 

50.1     0.7 

29.88     .16 

47.5     1,4 

59.23     .40 

44.5    3.3 

OeU   5.5 

35.20     .19 

68.2    9.7 

31.45    .11 

50.7     0.5 

30.02    .19 

48.8     1.9 

59.58    .30 

47.8    8.4 

15.5 

35.28  +.06 

71.0    9.9 

31.54     .08 

51.1     0.3 

30.12     .09 

49.9     1.0 

59.83     .90 

51.3    3.4 

25.5 

'35.30  -.08 

74.1  Hi.8 

31.60  +.05 

51.3  +0.1 

30.21  +.06 

50.8  +0.8 

59.99  +.10 

54.7  +3.4 

Nor.  4.5 

35.25    .08 

76.9    9.8 

31.64  +.09 

51.4     0.0 

30.25  +.03 

51.5    0.6 

60.03  -.01 

68.1     8.8 

14.4 

35.14     .14 

79.7    9.7 

31.64  -.01 

51.3  -0.9 

30.27     .00 

52.1     0.5 

59.97     .10 

61.2    8.1 

24.4 

34.97     .18 

82.2    9.4 

31.62    .03 

51.0    0.3 

30.25  -.03 

52.5    0.3 

59.80     M 

64.9    9.8 

Deo.  4.4 

34.75     .94 

84.4    9.0 

31.57     .06 

50.6    0.4 

30.21     .05 

52.7  +0.1 

59.53    Jl 

66.9    t.6 

14.3 

34.50  -.97 

86.1  -1.5 

31.51  -.08 

50.2  -0.5 

30.14  -.08 

52.7  -0.1 

59.18  -.40 

69.1  +8.0 

24.3 

34.20     .30 

87.4     1.0 

31.42    .10 

49.6    0.6 

30.05    .10 

52.6    0.9 

58.72    .40 

70.9    1.8 

34.3 

33.89  -.» 

88.2  -0.4 

31.31  -.19 

49.0  -0.6 

89.94  -.19 

69.3  -0.8 

58.20 -J6 

79.9  +1.0 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTON. 

a  Arietii. 

^«  Cati. 

I  CatiiopeB. 

f  •  Ceti. 

Mean 
Solar 
Date. 

1 

BigM 
Afloension. 

Deollnation 
irorth. 

Bight 
Aaoeiuioii. 

Deolinatioii 
North. 

Bight 
AsoeoBion. 

DeoUnaCiov 
Korth. 

Bight 
Aaoensios. 

Dedlnatlon 
Nvrtk. 

h     m 

2     0 

+22  55 

h     m 

2    7 

o        / 

+  8  19 

h      m 

2  19 

+66  58 

h     m 

2  22 

0          1 

+  7  57 

Jan.    0.3 

51.45 -.18 

55.1  -0.9 

8 

3.63  -.10 

$1 

8.7  -0.6 

8 

51.54  -.38 

61.7  +1.3 

8 

13.13  -.09 

30.3  H».6 1 

10.3 

51.32     .14 

54.8    0.4 

3.50     .19 

8.1      0.6 

51.14     .48 

62.8    0.8 

13.03     .19 

19.7    0.4  1 

90.3 

51.17     .15 

54.3    0.6 

3.37     .13 

7.5     0.6 

50.70     .46 

63.4  +«.3 

11.89     .13 

19.1     0.6, 

30.3 

51.03     .16 

53.7     0.7 

3.33     .14 

7.0     0.6 

50.33     .48 

63.4  -0.3 

11.75     .14 

13.6    0.5 

Feb.   9.2 

50.80    .1« 

53.9     0.8 

3.09    .14 

6.4     0.5 

49.75     .48 

62.8    0.8 

11.60     .15 

18.0    0.5 

19.3 

50.71  -.15 

53.0  -0.9 

3.95  -.14 

5.9  -0.5 

49.38  -.45 

61.8  -1.3 

11.45 -.14 

17.6  -4.4 

39.2 

50.56     .13 

51.1     0.0 

3.81     .19 

5.5     0.4 

48.84     .41 

60.2    1.7 

11.31     .13 

17.3     0.3 

Mar.  10.1 

50.44     .10 

50.2    0.9 

3.70     .10 

5.1     0.9 

48.46     .34 

68.3    9.1 

11.19     .11 

16.9    Oj' 

30.1 

60.36     .07 

49.3     0.8 

3.63    .07 

5.0  -0.1 

48.15     .96 

56.1     9.3 

11.09     .06 

16.7  -4 J 

30.1 

50.31  -.03 

48.5    0.7 

3.56  -.03 

5.0  +0.1 

47.93     .17 

53.6    9.5 

11.03    .06 

16.8  +4.1 

Apr.   9.0 

50.39  -f-.Ol 

47.8  -0.6 

3.55  +.01 

5.1  +0.9 

47.83  -.07 

51.1  -9.6 

11.00  -.01 

17.0  +4.3 

10.0 

50.34     .06 

47.3    0.4 

3.58    .05 

5.5    0.5 

47.80  +  .04 

48.5    9.5 

11.01  +.04 

17.4    0.5; 

39.0 

50.43    .11 

47.1  H).l 

3.66    .10 

6.2    0.7 

47.90     .15 

46.0     9.4 

11.07     .08 

18.0    0.7 ! 

Maj   9.0 

50.56    .16 

47.1  +0.1 

3.78    .14 

7.0    1.0 

48.11     .96 

43.7     9.9 

11.18     .13 

18.8    0.9 

18.9 

50.74     .90 

47.4     0.4 

3.94     .18 

8.1     1.9 

48.42     .35 

41.7     1.0 

11.33     .17 

19.9    1.0 

1 

36.9 

50.97  +JM 

47.9  +0.7 

3.15  +.99 

9.4  +-1.4 

48.82  +-.44 

40.0  -1.5 

11.53 +-.91 

31.1  +1.3 

June  7.9 

51.33     .97 

48.7    1.0 

3.38     .95 

10.8     1.5 

49.30    .51 

38.7     1.1 

11.75     .94 

33.6    1.5 

17.8 

51.53    .30 

49.8    iJi 

3.65    .98 

13.4     1.7 

49.84     .57 

37.9    0.6 

13.01      .97 

34.8    IJ 

97.8 

51.83     .39 

51.1      1.4 

3.94     .30 

14.2     1.8 

50.44     .69 

37.5  -0.9 

13.39     .80 

35.9    1.7 

Jiily   7.8 

53.15    .33 

52.6    1.6 

4.24     .30 

16.0     1.8 

51.08     .64 

37.5  +0.3 

13.59     .90 

37.6    1.8 

17.8 

53.48  •I-.33 

54.3  -hl.7 

4.55  +.31 

17.8  +-1.8 

51.73  +.65 

38.1  +0.8 

13.89  +-.81 

39.4  +1.8 

37.7 

53.80     .99 

56.0    1.8 

4.85     .30 

19.6     1.7 

52.38     .65 

39.1     1.9 

13.30    .80 

31.3    1.7 

Aug.  6.7 

53.13    .31 

57.8    1.8 

6.15     .90 

21.3    1.6 

52.03     .63 

40;5    1.6 

13.50    .99 

33.8    1.6 

16.7 

53.41     .98 

60.6    1.8 

5.43     .97 

33.8    1.5 

53.64     .60 

43.3    8.0 

13.78    .88 

34.3    1.5 

36.7 

53.68    .96 

61.4     1.8 

5.70     .95 

34.3     1.3 

54.23     .56 

44.4    8.3 

14.05     .86 

35.7    1.4 

Sept.  5.6 

53.93  +.93 

63.3  +1.7 

5.93  +-.99 

35.5  +1.1 

54.76  +-.51 

46.9  +8.6 

14.30  +.83 

36.9  +1.1 . 

16.6 

54.15    .90 

64.8    1.6 

6.14     .90 

36.5    0.9 

55.25    .45 

49.6    8.0 

14.53    .81 

37.9    0.0 

35.6 

54.34     .17 

66.3    1.A 

6.33    .17 

37.3    0.7 

55.67     .30 

53.5    S.0 

14.73    .18 

38.6    6.6 

Oct.    5.5 

54.49    .14 

67.7    1.8 

6.48    .14 

37.8    0.5 

56.02    .» 

55.6    8.1 

14.88    .15 

39.1    0.4 

15.5 

54.63    .11 

68.9    1.1 

6.60    .11 

38.3    0.S 

66.30    .94 

58.8    8.8 

15.03    .18 

39.4  +4.9 

35.5 

54.71  -f-.OB 

70.0  +1.0 

6.69  +-.08 

38.4  +0.1 

56.51  +-.16 

63.0  +8.9 

15.13 +-.00 

39.6    0.0 

Nov.  4.6 

54.77     .04 

70.9    0.8 

6.75     .05 

88.4  -0.1 

56.63  +-.06 

65.1     8.1 

15.30    .06 

39.5  -4.1 , 

14.4 

54.80  •l-.Ol 

71.6    0.6 

6.78  +-.09 

38.3    0.9 

56.67    .00 

68.2    3.0 

15.35  +-.68 

39.3    0.3' 

34.4 

54.79  -.09 

73.2    0.5 

6.79  -.01 

37.9    0.3 

56.62  -.00 

71.0    9.7 

15.37     .90 

39.0    0.4 

Dec.   4.4 

54.76    .06 

73.5    0.3 

6.76    .04 

37.5    0.4 

56.49     .17 

73.7    9.4 

15.96  -.09 

38.5    0.4 

14.4 

54.70  -.07 

73.7  +0.1 

6.71  -.06 

37.1  -0.5 

56.28  -.95 

76.9  +9.1 

15.33  -.86 

38.1  -«J 

34.3 

54.63    .10 

73.7  -0.1 

6.63     .09 

36.5    0.5 

55.99    .39 

77.8    1.6 

15.15    .06 

37.5    0.5 

34.3 

54.51  -.19 

73.5  -0.8 

6.54  -.11 

36.0  H>.5 

55.63  -.39 

79.3  +1.1 

15.06  -.11 

37.0-8.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

y  Ceti. 

a  Ceti. 

48  Cephei  (H.) 

C  Arietig. 

HfMUl 

Solar 
Dat«. 

_ 

—    _    — 

-.  — . — , 

1 

Bight 
AaeeiuioD. 

DeeUnatlon 
North, 

Bight 
AsoensioD. 

DeoUnation 
North. 

Bight 
AaoensloD. 

DeoUnation 
North, 

+11    19 

Bight 
Ascension. 

DeoUnation 
North, 

h     m 

2  37 

O          1 

+  2  45 

b  '    in 

2  56 

+  3  38 

h     m 

3     6 

b      m 

3     8 

-f  20  37 

Jan.   0.3 

29.73  >.09 

39.2  H1.8 

25.48  -.08 

50.7  -0.7 

s 
11.12  -.60 

25.8  +9.9 

8 

27.97  -.08 

39.5  -0.1 

10.3 

29.63    .11 

38.5    0.7 

25.39     .11 

50.0    0.7 

10.45     .73 

27.7     1.7 

27.87     .11 

39.4     0.9 

20.3 

29.50     .13 

37.9    0.6 

25.27     .13 

49.3     0.6 

9.67     .88 

29.1     1.1 

27.75     .13 

39.2     0.3 

30.3 

29.36     .14 

37.3    0.5 

25.13     .14 

48.8    0.5 

8.80     .89 

29.9  +0.6 

27.61     .15 

38.9     0.4 

Feb.  9.2 

29.21     .15 

36.8    0.4 

24.98    .15 

48.3     0.4 

7.89     .09 

30.1  -0.1 

27.44     .17 

38.4     0.5 

19.2 

29.06  -.15 

36.5  -0.3 

24.82  -.15 

• 

47.9  -0.3 

6.97  -.91 

29.7  -0.7 

27.27  -.17 

37.9  -0.5 

29.2 

28.92    .14 

36.2  -0.1 

24.67     .15 

47.7  -0.9 

6.07     .86 

28.8    1.9 

27.10     .17 

37.4     0.6 ! 

Mar.  10.2 

28.78    .IS 

36.2    0.0 

24.53    .13 

47.6     0.0 

5.24     .77 

27.3    1.7 

26.94     .15 

36.8     0.6 

20.1 

28.67     .00 

36.2  +0.9 

24.40     .11 

47.6  -H).l 

4.52     .66 

25.4     9.1 

26.60     .13 

36.2    0.6. 

30.1 

28.60     .06 

36.5    0.4 

24.31     .08 

47.9     0.3 

3.93     .51 

23.2    9.4 

26.69     .00 

35.7     0.5' 

Apr.  9.1 

28.55  -.08 

37.0  +0.6 

24.25  -.04 

48.3  +0.5 

3.50  -.34 

20.6  -9.6 

26.G2  -.06 

35.2  -0.4 

19.0 

28.55  -f  .OS 

37.7    0.8 

24.23     .00 

48.9     0.7 

3.26  -.15 

17.9     9.8 

26.59  -.01 

34.9     0.3 

29.0. 

28.60     .07 

38.6    1.0 

24.26  +.05 

49.7    0.0 

3.20  +.03 

15.1     9.8 

26.61  +.04 

34.7  -0.1 

May  9.0 

28.68    .11 

39.7     1.9 

24.33     .09 

50.7     1.1 

3.33     .93 

12.4     9.7 

26.68    .00 

34.7  40.1 

19.0 

28.82    .16 

41.0     1.4 

24.44     .14 

52.0     1.3 

3.65     .41 

9.8     9.6 

26.80     .14 

34.9     0.3 

28.9 

28.99  4-.t0 

42.0  +1.6 

24.60  +.18 

53.4  +1.5 

4.14  +.67 

7.4  -9.9 

26.96  +.18 

35.3  +0.6 

Jaae  7.9 

29.20     .93 

44.2     1.7 

24.80     .98 

55.0    1.6 

4.80     .79 

5.3     1.9 

27.16     .99 

36.0     0.7 

17.9 

29.45     .98 

45.9    1.8 

25.03    .95 

66.6    1.7 

5.59     .80 

3.6     1.5 

27.41     .96 

36.8     0.9 

27.9 

29.72     .98 

47.7     1.8 

25.30     .97 

58.4     1.8 

6.50     .06 

2.4     l.l 

27.68     .98 

37.8    1.1 

July  7.8 

30.01     M 

49.6     1.8 

25.58     .99 

60.2    1.8 

7.51    1.04 

1.5    0.6 

27.97     .30 

39.0     1.9 

17.8 

30.31  +.30 

51.4  +1.8 

25.87  +.30 

62.0  +1.7 

8.58+1.00 

1.2  -0.1 

28.28  +.31 

40.3  +1.3 

27.8 

30.61     .30 

53.2    1.7 

26.17     .30 

63.6     1.6 

9.69  1.19 

1.3  +0.3 

28.60    .39 

41.6     1.4 

Aug.  6.7 

30.91     .90 

54.8    1.5 

26.47     .30 

65.2    1.5 

10.82  1.19 

1.8    0.8 

28.92    .31 

43.1     1.4 

16.7 

ai.20     JB8 

55.2     1.8 

26.76     .90 

66.7    1.3 

11.94  1.11 

2.9     1.9 

29.23     .31 

44.5     1.4 

26.7 

31.47    .98 

57.4     1.1 

27.04     .97 

67.9    1.1 

13.03  1.07 

4.3     1.7 

29.53    .99 

45.9     1.4 

Sept  6.7 

31.72 -I-.94 

58.4  -fO.S 

27.31  +.95 

68.9  +0.0 

14.08+1.01 

6.2  +9.1 

29.82  +.97 

47.2  41.3 

15.6 

31.95     .99 

59.1     0.5 

27.55     .93 

69.6    0.6 

15.06     .93 

8.5    9.4 

30.08    .95 

48.5     1.9 

25.6 

32.15     .19 

59.6    0.3 

27.77     .91 

70.1      0.4 

15.95     .84 

11.1     9.7 

30.32    .93 

49.6     1.1 

Oct,    5.6 

32.33     .16 

69.8  +0.1 

27.96  *  .18 

70.3  +0.1 

16.74     .73 

14.0     3.0 

30.54     .90 

50.6     1.0 

15.6 

32.48     .13 

59.8  -0.1 

26.13     .15 

70.3  -0.1 

17.41     .61 

17.1     3.9 

30.73     .18 

51.5     0.6 

25.5 

32.60  -f-.lO 

59.6  -0.3 

28.26  +.19 

70.1  -0.3 

17.96  +.4? 

20.3  +3.3 

30.$H)  +.15 

52.3  40.7 

Nov.  4.5 

32.69    .07 

59.2    0.5 

28.37     .10 

69.7    0.6 

18.35     .39 

2:^.7     3.4 

31.03     .19 

52,9    0.6 

14;5 

32.75    .06 

58.6    0.6 

28.45     .06 

69.2    0.6 

18.59  +.16 

27. 1     3.4 

31.13     .09 

53.4     0.4 

24.4 

^.78  4.09 

58.0    0.7 

28.50  +.03 

68.6    0.7 

18.67  -.01 

30.4     3.3 

31.20     .05 

5.3.8     0.3 

Dec.  4.4 

32.78  -.01 

57.3    0.7 

28.52    .00 

67.9    0.7 

18.57     .18 

.33.6     3.1 

31.23  +.09 

54.1     0.9 

14.4 

32.75  -.04 

56.5  -0.7 

28.51  -.03 

67.1  -0.7 

18.31  -.34 

36.6  +9.8 

31.23  -.09 

54.2  +0.1 

24.4 

:I2.69     .07 

55.8    0.7 

28.46     .06 

66.4     0.7 

17.88     .50 

39.2    9.4 

31.20     .06 

54.3     0.0 

34.3 

32.61  -.00 

55.1  -0.7 

28.39  -.09 

65.7  -0.7 

17.30  -.66 

41.4  +9.0 

31.13 -.08 

54.3  -0.1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHIN01Y)N. 

1 

a  Persei. 

e  Eridani. 

d  Peraei. 

9  Taari. 

Mean 
Solar 
Date. 

Kight 
Asoeneion. 

Dedination 
North. 

Right 
ABoenaion. 

DeoUiiation 
South, 

Bight 
Asoention. 

Declination 
North, 

Bight 
Asoension. 

DeoliBatloB  | 
Nora, 

h     m 

3  16 

+  49  27 

h     m 

3  27 

o       / 

-  9  50 

b     ni 

3  34 

+47  26 

h      m 

3  40 

+23  45 

1 

Jan.  .0.4 

20.35  -.13 

44.8  +1.9 

8 

39.37  -.08 

28.'l  -1.3 

57.77  -.10 

44.0  +1.9 

8 

49.87  -.05 

25.0  40.1 

10.3 

20.19    .18 

45.8    0.8 

39.28     .10 

29.2    1.1 

57.64     .15 

45.1     0.0 

49.80     .00 

25.1     0.0 

4 

20.3 

19.99     .99 

46.5    0.5 

39.16     .18 

30.2    0.B 

57.47     .10 

45.8     0.6 

49.69     .13 

25.1  -0.1 

30.3 

19.76     .95 

46.8  +0.1 

39.02     .14 

30.9    0.6 

57.25     .93 

46.3  +0.3 

49.55     .15 

24.9    OJ 

I 

Feb.    9.3 

19.50     .97 

46.8  -0.3 

38.86    .15 

31.4     0.4 

57.01     .95 

46.4  -0.1 

49.39     .17 

24.7    0.3 

1 

19.2 

19.23  -.97 

46.3  -0.6 

38.69  -.17 

31.7  -0.1 

56.75  -.96 

46.1  -0.4 

49.21  -.18 

24.4  -0.4 

29.2 

18.96     .96 

45.5    1.0 

38.52     .17 

31.7+0.1 

56.49     .96 

45.5     0.8 

49.02     .18 

23.9    0.5 

1 

Mar.  10.2 

18.70     .94 

44.4     1.3 

38.35     .16 

31.4    0.4 

56.24     .94 

44.6     1.0 

48.85     .17 

23.4    0.5 

20.  r 

18.48     .90 

43.0    1.5 

38.20     .14 

30.9     0.6 

56.01     .91 

43.4     1.3 

48.68     .15 

22.9    0.6 

30.1 

18.30  -.15 

41.4     1.6 

38.08    .11 

30.1     0.9 

55.82     .16 

42.0     1.5 

48.55     .19 

22.3    0.5 

Apr.   9.1 

18.18 -.09 

39.7  -1.7 

37.98  -.08 

29.1  +1.9 

55.68  -.11 

40.5  -1.6 

48.44  -.08 

21.8-0.5. 

19.1 

18.11  -.03 

37.9     1.7 

37.93  -.03 

27.8     1.4 

55.60  -.05 

38.9     1.0 

48.39  -.03 

21.3    0.4 

29.0 

18.12  +.04 

36.2    1.7 

37.91  +.01 

26.3    1.6 

55.58  +.09 

37.3     1.6 

48.37  +.01 

20.9    0.3; 

May    9.0 

18.19     .11 

34.6    k.6 

37.95     .05 

24.6    1.8 

55.63     .08 

35.7     1.5 

48.4 1     .08 

20.7  -0.1 . 

19.0 

18.33     .17 

33.1     1.3 

38.02     .10 

22.7    9.0 

55.74     .14 

34.3     1.3 

48.50     .11 

20.7    0.0 

29.0 

18.53  +.93 

31.9  -1.1 

38.15  +.14 

20.6  +9.1 

55.91  +.91 

33.2  -1.1 

48.63  +.16 

20.8  40.9 

June  7.9 

18.80     .99 

31.0    0.8 

38.31     .18 

18.4     9.9 

56.15     .96 

32.2    0.8 

48.81     .90 

21.1     0.4 

17.9 

19.11     .34 

30.3    0.5 

38.51     .99 

16.2     9.9 

56.44     .31 

31.5     0.5 

49.03     .94 

21.6    0.6 

27.9 

19.47     .37 

30.0  -0.9 

38.74     .95 

14.0     9.9 

56.77     .85 

31.1  -0.9 

49.29     S17 

22.3    0.8 

July   7.8 

19.86     .40 

30.0  +0.9 

39.00     .97 

11.8     9.1 

57.14     .38 

31.0+0.1 

49.57     .99 

23.2    0.9 

17.8 

20.27  +.49 

30.3  +0.5 

39.28  +.98 

9.8  +1.9 

57.53  +.40 

31.2  40.3 

49.88  +.31 

24.2+1.0 

27.8 

20.70     .43 

30.9    0.8 

39.57     .99 

7.9     1.7 

57.94     .41 

31.7    0.6 

50.19     .39 

25.3     1.9 

Aug.  6.8 

21.13     .43 

31.9    I.l 

39.87     .90 

6.3     1.5 

58.35     .49 

32.5     0.0 

50.51     .» 

26.4     1.9 

16.7 

21.56     .49 

33.1     1.4 

40.16     .99 

4.9     1.9 

.58.77     .41 

33.5     1.1 

50.83     .89 

27.7     1.9 

26.7 

21.98     .41 

34.6    1.6 

40.44     .98 

3.9     0.9 

59.18     .40 

34.8     1.3 

51.15     .31 

28.9     IS 

Sept.  5.7 

22.37  +.38 

36.3  +1.8 

40.71  +.96 

3.2+0.5 

59.57  +.38 

36.2  +1.5 

51.45  +.30 

30.1  +1.9 

15.7 

22.74     .36 

38.1     1.0 

40.97     .95 

2.9  +0.1 

59.94     .86 

37.8    1.7 

51.74     J» 

31.2    1.1 

25.6 

23.09     .33 

40.1     9.1 

41.21     .93 

3.0  -0.9 

60.30     .34 

39.6     1.8 

52.01     .96 

32.3     1.0 

Oct.    5.6 

23.40     .99 

42.2    9.1 

41.42     .90 

3.4     0.6 

60.62     .31 

41.5     1.9 

52.26     .94 

'33.3    0.9 

15.6 

1 

23.67     J» 

44.4    9.9 

41.61     .17 

4.1     0.9 

60.91     .97 

43.4     9.0 

52.49     .91 

34.2    0.8 

25.5 

23.90  +.91 

46.6  +9.9 

41.77 +.16 

5.1  -1.1 

61.16 +.93 

45.4  -Hl-O 

52.69  +.19 

35.0  40.7 

Nov.   4.5 

24.09     .17 

48.8    9.9 

41.90     .19 

6.3    1.3 

61.37    .19 

47.5    9.0 

52.86    .16 

35.6    0.6 

14.5 

24.24     .18 

51.0    9.1 

42.00     .00 

7.7     1.4 

61.54     .14 

49.4    9.0 

53.00     .19 

36.2    0.6 

24.5 

24.33    .07 

53.1     9.0 

42.07     .06 

9.1     1.5 

61.66     .09 

51.4     1.9 

53.11     .00 

36.8    0.5 

Deo.   4.4 

24.37  +.01 

55.1     1.9 

42.11  +.09 

10.6     1.5 

61.72 +.04 

53.2    1.8 

53.18    .06 

:f7.2    0.4 

14.4 

24.35  -.04 

66.8  +1.7 

42.11  -:q9 

12.1  -1.4 

61.74  -.01 

54.9  +1.8 

53.21  +.01 

37.5  +0.3 

24.4 

24.28    .09 

58.4     1.4 

42.08    .06 

13.5    1.3 

61.70     .06 

56.4     1.4 

53.20  -.03 

37.8    0.9 

34.4 

24.16  -.14 

59.6  +1.1 

42.01  -.08 

14.7  -1.1 

61.61  -.19 

57.7  +1.9 

53.15  -.06 

38.0  +0.1 
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APPARENT  PLACES  FOE  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

C  Perse  i. 

y  Eridaui. 

y  Tauri. 

e  Tauri. 

Mean 
Solar 
Date. 

DeoliDation 
South. 

Bight 
Asoensioo. 

Decimation 
North. 

+3f  32' 

Bight 
Aaoension. 

Bight 
Ascensiou. 

Nwth. 

Bight 
Aaoenaion. 

I)ec]iiuitio]i 
North. 

li 

3 

ni 

47 

h      m 

3  52 

- 13  49 

h      111 

4  13 

-f  15  21 

b      ni 

4  22 

+ 18  55 

Jan.   0.4 

5.91 

-.06 

58.1  +0.5 

1* 

48.56  -.06 

52.7 

-1.5 

a 
25.53  -.09 

16.8-0.9 

8 

4.96  -.01 

46.5  -0.1 

10.4 

5.83 

.10 

68.5     0.4 

48.49     .09 

54.1 

1.3 

25.48     .06 

16.5    0.3 

4.93     .06 

46,4     0.1 

20.3 

5.71 

.13 

58.8  +0.9 

48.38     .19 

55.3 

1.0 

25.40     .10 

16.3     0.3 

4.85     .10 

46.3     0.1 

30.3 

5.56 

.16 

58.9     0.0 

48.24     .15 

56.2 

0.8 

25.28     .13 

16.0     0.3 

4.73     .13 

46.2     0.9 

Feb.   9.3 

5.38 

.19 

58.8  -0.9 

48.08     .17 

56.8 

0.5 

25.13     .16 

15.7     0.3 

4.58     .16 

46.0     0.9 

19.3 

5.19 

-.30 

58.6  -0.4 

47,90  -.18 

57.1 

-0.9 

24.97  -.17 

15.5  -0.3 

4.42  -.17 

45.8  -0.9 

29.2 

4.99 

.90 

58.1     0.5 

47.72     .IR 

57.2  +0.1 

24.79     .18 

15.2    0.3 

4.24     .18 

45.6     0.9 

Mar.  10.2 

4.79 

.19 

57.5     0.7 

47.54     .17 

56.9 

0.4 

24.61     .17 

15.0     0.9 

4.05     .18 

45.3     0.3 

20.2 

4.61 

.17 

56.8     O.B 

47.38     .16 

56.4 

0.7 

24.44     .16 

14.8    0.9 

3.88     .16 

45. 1     0.3 

30.1 

4.46 

.13 

56.0     0.8 

47.23     .14 

55.5 

1.0 

24.29     .13 

14.6     0.1 

• 

3.72     .14 

44.8    0.9 

|Apr.   9.1 

4.-34 

-.09 

55.1  -0.8 

47.12 -.10 

54.4 

+1.3 

24.17  -.10 

14.5  -0.1 

3.59  -.11 

44.6  -0.9 

19.1 

4.27 

-.05 

54.3     0.8 

47.04     .06 

53.0 

1.5 

24.09     .06 

14.5  +0.1 

3.50     .07 

44.4  -0.1 

29.1 

4.25  +.01 

53.5     0.7 

47.00  -.09 

51.4 

1.7 

24.05  -.09 

14.6     0.9 

3.45  -.03 

44.3     0.0 

May    9.0 

4.29 

.06 

52.9     0.6 

47.01  +.03 

49.5 

1.9 

24.05  +.03 

14.8     0.3 

3.45  +.09 

44.4  +0.1 

19.0 

4.37 

.11 

52.3     0.4 

47.06     .08 

47.5 

9.1 

24.10     .07 

15.2     0.5 

3.50     .07 

44.5    0.9 

29.0 

4.51 

+.16 

52.0  -0.3 

47.16 +.19 

45.3  +9.9 

24.20  +.19 

15.7  +0.6 

3.59  +.11 

44.9  +0.4 

Juue  8.0 

4.69 

.31 

51.8     0.0 

47.30     .16 

43.0 

9.3 

24.34     .16 

16.4     0.8 

3.73     .16 

45.3     0.5 

17.9 

4.92 

.35 

51.1)  +0.9 

47.48     .90 

40.6 

9.4 

24.53     .90 

17.3     0.0 

3.90     .90 

45.9     0.7 

1         27.9 

5.19 

.98 

52.2     0.4 

47.70     .93 

38.3 

9.3 

24.75     .93 

18.2     1.0 

4.12     .93 

46.6     0.8 

iJuly  7.9 

5.49 

.31 

52.6     0.6 

47.94     .96 

36.0 

9.9 

25.00     .96 

19.3     1.1 

4.37     .96 

47.5     0.9 

17.8 

5.60  +.33 

53.3  +0.8 

48.20  +.97 

33.8  +9.1 

25.27  +.98 

20.4  +1.9 

4.64  +.98 

48.4  +1.0 

27.8 

6.14 

.34 

54.1     0.0 

48.49     .99 

31.9 

1.8 

25.56     .99 

21.6     1.9 

4.93     .30 

49.4     1.0 

Aug  6.8 

6.48 

.34 

55.1      1.0 

48.78     .99 

30.1 

1.5 

25.86     .30 

22.7     1.1 

5.23     .30 

50.5     1.0 

16.8 

6.82 

.34 

56.2     1.1 

49.08     .99 

28.8 

1.9 

26.16     .30 

23.9     1.1 

5.54     .31 

51.5     1.0 

26.7 

7.16 

.33 

57.4     1.9 

49.37     .99 

27.7 

0.8 

26.46     .30 

24.9     1.0 

5.85     .31 

52.4     0.9 

Sept.  5.7 

7.49  +.38 

58.6  +1.3 

49.65  +.98 

27,1 

+0.5 

26.76  +.99 

25.8  +0.9 

6.16  +.30 

53.3  +0.8 

15.7 

7.80 

.» 

59.9     1.3 

49.92     .90 

26.8 

+0.1 

27.05     .98 

26.6     0.7 

6.45     .99 

54.1     0.7 

25.7 

8.09 

.96 

61.1     1.9 

50.18     .94 

27.0 

-0.3 

27.32     .97 

27.3     0.6 

6.74     .98 

54.8     0.6 

Oct.    5.6 

8.36 

.96 

62.3     1.9 

50.4 1     .39 

27.5 

0.7 

27.58     .95 

27.8    0.4 

7.01     .96 

55.4     0.5 

15.6 

8.61 

.93 

63.5     1.^ 

50.62     .90 

28.4 

1.0 

27.82     .93 

28.1     0.3 

7.26     .94 

55.9     0.4 

1 

25.6 

8.83 

+  .90 

64.7  +1.1 

50.81  +.17 

29.6 

-1.3 

28.04  +.90 

28.4  +0.9 

7.49  +.99 

56.2  +0.3 

Xov.  4.5 

9.02 

.17 

65.8     1.1 

50.97     .14 

31.1 

1.5 

28.24     .18 

28.4     0.0 

7.69     .19 

56.4     0.9 

14.5 

9.18 

.14 

66.9     1.0 

51.09     .11 

32.7 

1.7 

28.40     .15 

28.4  -0.1 

7.87     .16 

56.6     0.1 

24.5 

9.30 

.10 

67.8    0.9 

51.18     .07 

34.4 

1.8 

28.53     .19 

28.3    0.9 

8.02     .13 

56.7  +0.1 

Dec.   4.5 

9.38 

.06 

68.8     0.0 

51.24  +.04 

36.2 

1.8 

28.63     .08 

28.2    0.9 

8.13     .09 

56.7     0.0 

14.4 

9.42 

+.09 

69.6  +0.8 

51.26     .00 

38.0 

-1.7 

2a70  +.04 

28.0  -0.9 

8.20  +.05 

56.8     0.0 

24.4 

9.41 

-.03 

70.3     0.6 

51.25  -.03 

39.6 

1.6 

28.72     .00 

27.8     0.9 

8.23  +.01 

56.7     0.0 

34.4 

9.36 

-.07 

70.9  +0.5 

51.20  -.07 

41.1 

-1.4 

28.70  -.04 

27.6  -0.9 

6.22  -.03 

56.7    0.0 

21 
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APPARENT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Dote. 

• 

a  Tauri. 
(Jlldebaran.) 

a  Camelopardalis. 

I  Auriga. 

11  Oi 

ionii.          , 

1 

Dedinstkn 

SoMth. 

1 

• 

Bight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Sight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

h     m 

4  29 

+ 16*  16 

h      m 

4  42 

+66     8 

h     Ml 

4  49 

+  32*  59 

h     'in 

4  58 

O          1 

+  15  14 

Jan.    0.4 

■ 

30.02  -.01 

53.'6  -0.9 

s 
56.75  -.08 

63.9  +9.4 

B 

42.56     .00 

12.2  +0.7 

s 
10.58  +.01 

43"2  -0.3 

10.4 

29.99    .05 

53.4     0.9 

56.62     .18 

66.2    9.8 

42.54  -.04 

12.9     0.6 

10.57  -.Ob 

43.0    0.2 

20.4 

29.91     .09 

53.2    0.9 

56.39     .97 

68.2     1.8 

42.47     .09 

13.5     0.5 

10.51      .07 

42,7    0.9 

30.3 

29.80    .13 

53.0    0.9 

56.07     .35 

69.9     1.4 

42.35     .14 

14.0     0.4 

10.42     .11 

42.5    O.'i 

Feb.   9.3 

29.66    .15 

52.8    0.9 

.'>5.68     .41 

71.1     1.0 

42.20    .17 

14.3     0.3 

10.29     .14 

42.4    (Lit 

19.3 

29.50  -.17 

52.6  -0.9 

55.24  -.46 

71.8  +0.5 

42.01  -.19 

14.5  40.1 

10.14  -.1? 

42.2  -0.3 

29.2 

29.32    .18 

52.4     0.9 

54.77     .48 

72. 1     0.0 

41.81     .91 

14.5  -0.1 

9.96     .18 

42.0    0.1 

Mar.  10.2 

29.14     .18 

52.1     0.9 

54.28     .47 

71.9-0.5 

41.60     .91 

14.3     0.3 

9.78     .18 

41.9    O.I 

20.2 

28.96    .17 

51.9     0.9 

53.82     .45 

71.2     0.9 

41.39     .90 

14.0     0.4 

9.60     .18 

41.8  -0.1 

30.2 

28.81     .14 

51.8    0.1 

53.39     .40 

70.1     1.3 

41.20     .18 

13.5     0.5 

9.43     .16 

41.8    0.0 

Apr.   9.1 

28.68  -.19 

51.6  -0.1 

53.02  -.33 

68.5  -1.7 

41.03  -.15 

12.9  -0  6 

9.28  -.13 

41.8    0.0 

19.1 

28.58     .08 

51.6  -0.1 

52.73     .95 

66.7     1.9 

40.90     .10 

12.2     0.7 

9.16     .10 

41.8+0.1 

29.1 

28.52  -.03 

51.7    0.0 

52.52     .15 

64.7     9.1 

40.82     .06 

1 1 .5    0.7 

9.09     .06 

41.9    0.2 

May    9.1 

28.51  +.01 

51.8  +0.1 

52.42  -.05 

62.5    9.9 

40.79  -.01 

10.8     0.7 

9.05  -.01 

'     42. 1     0.3 

19.0 

28.55     .06 

52.1     0.9 

52.42  +.05 

60.2    9.3 

40.81  +.05 

10.1     0.6 

9.06  +.03 

42.5    0.4 

29.0 

28.63  +.11 

52.6  +0.4 

52.52  +.15 

57.9  -fl.9 

40.88  +.10 

9.6  -0.5 

9.12 +.08 

'     42.9  +0.5 

June  8.0 

28.76     .15 

53.2    0.5 

52.72     .95 

55.8    9.1 

41.01     .15 

9.1     0.4 

9.22     .19 

4.3.5    0.6 

17.9 

28.93    .19 

53.9    0.7 

53.02     .34 

53.8     1.9 

41.18     .19 

8.8    0.9 

9.36     .16 

44.2    0.7 

27.9 

29.14     .99 

54.7     0.8 

53.4 1     .49 

52.0     1.7 

41.40     .93 

8.6  -0.1 

9.54     .90 

45.0    0.() 

July    7.9 

29.38     .95 

55.7     0.9 

53.87     .50 

50.5     1.4 

41.65     .97 

8.6  +0.1 

9.76     .93 

'     45.8    0.9 

17.9 

29.64  +.97 

56.7  +1.0 

54.40  +.55 

49.2  -1.1 

41.93  +.30 

8.7  +0.9 

10,00  +.95 

46.8  +0.9 

27.8 

29.92     .99 

57.7     1.0 

54.98     .60 

48.3     0.7 

42.24     .39 

9.0     0.3 

10.26     .97 

47.7    0.9 

Aug.  6.8 

30.22     .30 

58.8     1.0 

55.59     .63 

47.8  -0.4 

42.56     .33 

9.4     0.5 

10.55     .99 

48.6    0.9 

16.8 

30.52     .30 

59.8     1.0 

56.24     .65 

47.6    0.0 

42.^)0     .34 

9.9     0.6 

10.84     .99 

49.5    0.6 

26.8 

30.83     .30 

60.7     0.9 

56.90     .66 

47.8  +0.3 

43.24     .34 

10.5     0.6 

11.14     .30 

50.3    0.7 

Sept.  5.7 

31.13  +.30 

61.6  +0.8 

57.57  +.66 

48.3  +0.7 

43.59  +.34 

1 1 .2  40.7 

11.44  +.30 

50.9  +0.6 

15.7 

31.42     .99 

62.3    0.7 

58.23     .65 

49.1     1.0 

43.93     .34 

11.9     0.7 

1 1 .73     ^ 

51.6    0.5 

25.7 

31.70     .98 

62.9    0.5 

58,87     .63 

50.3     1.4 

44.26     .33 

12.6     0.8 

12.03     .99 

52.0    0.3 

Oct.    5.6 

31.97     .96 

63.3    0.4 

59.49     .60 

51.9     1.7 

44.58     .31 

13.4     0.8 

12.31     .97 

52.3    0.9 

15.6 

32.22     .94 

63.6    0.9 

60.07     .56 

53.7     1.9 

44.88     .99 

14.2     0.8 

12.58     .96 

52.4  +0.1 

25.6 

32.46  +.99 

63.8  +0.1 

60.60  +.50 

55  7  +9.9 

45.16  +.97 

15.0  +0.8 

12.83  +.94 

52.4  -0.1 

Nov.   4.6 

32.67     .90 

63.9    0.0 

61.08     .44 

58.0     9.4 

45.42     .95 

15.8     0.8 

13.06     .99 

.52.3    o.i 

14.5 

32.85     .17 

63.8  -0.1 

61.48     .37 

60.5     9.6 

45.()5     .99 

16.6     0.8 

13.27     .19 

52. 1     0.9 

24.5 

33.00     .13 

63.7     0.1 

61.81     .98 

63.1     9.6 

45.85     .18 

17.4     0.8 

13.45     .16 

51.8    0.3 

Deo.    4.5 

33.12     .10 

63.6    0.9 

62.04     .19 

65.8     -3.7 

46.00     .13 

18.3     0.8 

13.59     .13 

51.5    0.3 

14.5 

33.20  +.06 

63.4  -0.9 

62.18  +.09 

68.5  +9.7 

46.12  +.09 

19.1  +0.8 

13.70  +.09 

51.2-0  J 

24.4 

33.23  +.09 

63.2    0.9 

62.22  -  09 

71.1     9.5 

46.18  +.04 

19.9     0.8 

13.77  +.04 

51.0     0.3 

34.4 

33.23  -.08 

63.1  -0.3 

62.16  -.11? 

73.6  +9.3 

46.19 -.01 

20.7  +0.7 

13.79     .00 

50.7  -0.3 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

Mean 

Solar 

Date. 

1 

a  Aarigo. 
{Capella.) 

0  Ononis. 
(RigeL) 

Right         Declination 

Ascension,  i      SovUh. 

1 

h      m              o        / 

5     9     ~  8  19 

,8  Tauri. 

Groombridge  966. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m  { 

5     8 

+45  52 

)i      in 

5  19 

+28  30 

Ii      m 

5  24 

+74  57 

Jan.   0.4 

25.74  +.09 ' 

55.6  +1.5 

a 
9.85  +.01 

64.4  -1.6 

1* 
i:i26  +.04 

37"3  +0.5 

s 
48.77  -.09 

62.0  49.9 

10.4 

25.72  -.04 

57.0     1.4 

9.8:5  -.03 

65.9     1.4 

13.27   '.01 

37.8     0.6 

48.66     .19 

64.9     9.7 

1 

'^.4 

25.(;5     .10 

58.3     1.9 

9.78     .06 

67.2     1.9 

13.23     .06 

38.3     0.4 

48.39     .34 

67.5    9.5 

30.4 

25.52     .16 

59.4     1.0 

9.68     .11 

68.3     1.0 

13.15     .11 

:)8.7     0.4 

47.97     .49 

69.8    9.1 

Feb.   9.3 

25.34     .90 

60.3     0.7 

9.55     .14 

69.2     0.7 

i:i02     .15 

:i9.o    0.3 

47.42     .00 

71.7     1.7 

19.3 

25.12 -.33 

60.8  +0.4 

9.39  -.17 

69.8  -0.5 

12.85  -.18 

39.3  +0.9 

46.76  -.69 

i 

73.1  +1.9 

5W.3 

24.87     .26 

61.2+0.9 

9.22     .18 

70.2  -0.9 

12.67     .19 

:i9.4  +0.1 

46.0:?     .75 

74.0     0.6 

,  Mar.  10.2 

24.60     .96 

61.1  *0.9 

9.03     J9 

70.3     0.0 

12.46     .90 

39.4  -0.1 

45.26     .77 

74.4  +0.1 

80.2 

24.34     .25 

60.8     0.4 

8.84     .18 

70.1  +0.3 

12.26     .90 

:)9.2    0.9 

44.49     .76 

74.2  -0.4 

:W.8 

24.10     .d3 

60.2     0.7 

8,67     . 1 7 

69.7     0.5 

12.07     .18 

39.0     0.3 

43.75     .71 

73.5     0.9 1 

Apr.    9.2 

23.88  -.20 

59.4  -0.9 

8.51  -.14 

69.1  +0.8 

11. iK)  -.16 

:i8.7  -0.3 

43.07  -.63 

72.3  -1.4 

19.1 

23.71     .15 

58.4     1.1 

8.38     .11 

68.2     1.0 

11.76     .19 

:)8.3     0.4 

42.49     .59 

70.7     1.8 

29.1 

23.58     .10 

r»7.2     1.9 

8.29     .07 

67.0     1.9 

11.66     .06 

37.9     0.4 

42.03     .40 

68.7     9.1 1 

iMay   9.1 

23.52  -.04 

55.9     1.3 

8.2:^  -.03 

65.7     1.4 

11.60  -.03 

37.4     0.4 

4 1 .70     .95 

66.5    9.4 ' 

1 

19.1 

23.51  +.09 

54.6     1.3 

8.22  +.01 

64.2     1.6 

11.59 +.09 

37.0     0.4 

41.52 -.10 

64.0    9.5 

29.0 

2:156  +.09 

5:j.3  -1.3 

8.25  +.05 

62.5  +1.8 

11.63  +.06 

m.7  -0.3 

41.49  +.05 

61.4  -9.6 

June  8.0 

23.68     .14 

52.0     1.9 

8.32     .09 

60.6     1.9 

11.72     .11 

:)6.4     0.9 

4 1 .63     .91 

58.8    9.6 

18.0 

23.85     .90 

50.9     1.1 

8.44     .13 

58.6     9.0 

11.86     .16 

:J6.3  -O.I 

41.91     .35 

56.3    9.5 

27.9 

24.08     .95 

49.9     0.9 

8.59     .17 

56.6     9.0 

12.04     .90 

:36.2   0.0 

42.33     .49 

53.9    9.3  i 

Ja\y   7.9 

24.35     .30 

49. 1     0.7 

8.77     .90 

54.7     2.0 

12.25     .93 

36.3  iO.l 

42.89     .61 

51.7     9.1 

t 

17.9 

24.67  +.33 

48.5  -0.6 

8.99  +.93 

52.7  +1.9 

12.50  +.96 

:i6.4  +OIQ 

43.56  +.79 

49.7  -1.8 

27.9 

25.02     .36 

48.0     0.3 

9.23     .96 

50.9     1.7 

12.78     .99 

:i6.7     0.3 

44.133     .89 

48.1     1.5 

Aug.  6.8 

25.39     .38 

47.8  -0.1 

9-49     97 

49.2     1.5 

13.08     .30 

.37.0     0.3 

45.19     .89 

46.7     1.9 

J  6.8 

25.78     .39 

47.8  +0.1 

9.76     .98 

47.8     1.3 

13.39     .39 

37.3     0.4 

46.12     .96 

45.8    0.8 

26.8 

26.18     .40 

47.9     0.9 

10.04     .98 

46.7     1.0 

1 

13.71     .39 

:^7,8    0.4 

47.10     .99 

45.2  -0.4 ! 

St-pt.  5.8 

26.58  +.41 

48.3  +0.4 

10.33  +.98 

45.9  +0.6 

14.04  +.33 

:w.2  +0.4 

48.10   1.09 

45.0     0.0 

15.7 

26.99     .40 

1     48.8     0.6 

10.61     .98 

45.4  +0.3 

14.37     .33 

38.6     0.4 

49.13   1.09 

45.2  +0.4 

25.7 

27.39     .40 

49.4     0.8 

10.89     .27 

45.3  -0.1 

14.69     .39 

:i9.0    0.4 

50.15  l.Ol 

45.7     0.8 

Oct.    5.7 

27.78     ..•» 

50.3     0.9 

11.16     .96 

45.6     0.5 

15.01      .31 

:)9.5     0.4 

51.15     .98 

46.7     1.9 

1 

15.6 

•  28.16     .36 

51.3     1.0 

11.42     .95 

46.3     0.8 

15.:)2     .30 

39.9     0.4 

52.11      .93 

48.1      1.6 

25.6 

28.51  +.34 

52.4  +1.9 

11.66  +.93 

1     47.2  -l.l 

15.01  +.96 

40.2  +0.4 

53.02  +.87 

49.9  +1.9  1 

Nov.   4.6 

28.84     .31 

53.6     1.3 

1 1 .88     .91 

48.5     1.4 

15.89     .97 

40.6     0.4 

53J^     .78 

51.9     9.9. 

14.6 

29.13     .37 

55.0     1.4 

12.08     .18 

50.0     15 

16.14     .93 

41.0     0.4 

54.58     .67 

54.3     9.5 

24.5 

29.38     .94 

56.4     1.5 

12.25     .15 

51.6     1.7 

16.36     .90 

4 1 .4     0.4 

55.19     .55 

57.0    9.7 

I>4*c.   4.5 

29.59     .18 

58.0     1.5 

12.30     .19 

53.3     1.7 

16.54     .16 

41.9     0.5 

55.67     .41 

59.8     9.9' 

14.5 

29.74  +.18 

59.5  +1.6 

12.49  +.08 

12.55  +.04 

12.56  .00 

,     55.0  -1.7 

16.68  +.19 

42.4  +0.5 

56.01  +.95 

62.8  +3.0 

24.5 

29.83  +.06 

61.1     1.5 

56.7     1.6 

16.77     .07 

42.8     0.5 

56.18 +.09 

65.8     3.0 

34.4 

29.86     .00 

62.6  +1.4 

58.2  -1.5 

16.82  +.03 

43.4  +0.5 

56.18 -.07 

68.7  +9.8 

324 


FIXED  STARS,   1888. 


APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

d  Orionia. 

a  Leporis. 

e  Orionia. 

a  Columbc. 

Ill 

Bight 
Ascension. 

Declination 
South. 

Bight 
Aaoenaion. 

South. 

Bight 
Asoension. 

DeolinatioD 
South. 

Bight 
Asoenaion. 

Declination 
South. 

h     m 

5  26 

o        / 

-  0  22 

h       m 

5  27 

O            1 

-17  54 

h      m 

5  30 

0           / 

-   1  16 

h     m 

5  35 

O           1 

-34    7 

Jan.   0.4 

8 

17.60  +.03 

66.9  -1.9 

8 

48.10  +.01 

2L7  -9.1 

8 

32.34  +.03 

35.9  -1.3 

8 

36.67    .00 

75.2  -2.9  1 

10.4 

17.61  -.01 

68.1     1.1 

48.09  -.03 

23.7     1.9 

32.35  -.01 

37.1     1.1 

36.64  -.06 

77.8    a.5 

20.4 

17.58     .06 

69.1     0.0 

48.04     .07 

25.5     1.6 

32.32     .05 

38.2    1.0 

36.56     .10 

80.2    2.2  \ 

30.4 

17.50     .10 

70.0    0.8 

47.95     .11 

27.0     1.4 

32.24     .09 

.39. 1     0.8 

36.43    .15 

82.2    1.8 

Feb.  9.3 

17.38     .13 

70.6    0.6 

47.81     .15 

28.2    1.1 

32.13     .13 

39.8     0.6 

36.26     .19 

83.9    1.4 

1 

19.3 

17.24  -.16 

71.1  -0.4 

47.65  -.18 

29.1  -0.7 

31.99  -.16 

40.3  -0.4 

36.06  -.« 

85.1  -1.0  j 

89.3 

17.07     .17 

71.5-0.9 

47.46     .19 

29.7  -0.4 

31.82     .17 

40.7     0.9 

35.83     .94 

85.9    0.6 

Mar.  10.3 

16.89     .18 

71.6    0.0 

47.26    .90 

29.9    0.0 

31.64     .18 

40.8  -0.1 

35..58     .94 

86.2  -O.l 

20.'a 

16.71     .18 

7L5+0.1 

47.06     .90 

29.8  +0.3 

31.46     .18 

40.8  +0.1 

35.34     .94 

86.1  +0.3 

30.2 

16,53     .17 

71 .3     0.3 

46.86     .18 

29.3     0.6 

31.28     .17 

40.5    0.3 

35.10     .93 

85.5    0.8 . 

Apr.  9.8 

16.37  -.15 

70.9  +0.5 

46.69  -.16 

28.5  +0.9 

31.12  -.15 

40.1  +0.5 

34.87  -.21 

84.5  +L9 

19.2 

16.24     .13 

70.3     0.7 

46.53     .14 

27.4     1.9 

30.98     .19 

39.5     0.7 

34.68     .18 

83.1     1.6 

29.1 

16.14     .08 

69.5     0.9 

46.41     .10 

26.0     1.5 

30.88     .09 

:J8.7     0.9 

34.51     .14 

81.3     1.9 

May   9.1 

16.08  -.04 

68.6     1.0 

46.33     .06 

24.4     1.8 

30.81  -.05 

37.7     1.1 

34.39     .10 

79.2    9.3 

J9.I 

16.06     .00 

67.5     1.9 

46.29  -.09 

22.5    9.0 

30.79     .00 

36.6     1 .9 

34.31  -.05 

76.8    9.5 

i^.O 

16.08  +.04 

66.2  +1.3 

46.29  +.03 

20.4  +9.9 

30.81  +.04 

35.3  +1.4 

34.28     .00 

74.1  +9.7 

Juue  8.0 

16.14     .00 

64.9     1.4 

46.34     .07 

18.1     9.3 

30.86     .08 

33.9     1.5 

34.30  +.04 

71.3    9.9 

18.0 

16.25     .13 

6.3.4     1.5 

46.43     .11 

15.8     2.4 

30.97     .19 

32.3     1.6 

34.37     .09 

68.3     3.0 

28.0 

16.39     .16 

61.8     1.6 

46.56     .15 

13.4     9.4 

31.10     .15 

30.7     1.6 

34.48     .13 

65.3     3.0 

July   7.9 

16.57     .10 

60  2     1.6 

46.73     .18 

11.0     9.3 

31.28     .19 

29.1     1.6 

34.63     .17 

62.4     9  9 

17.9 

16.78  +.» 

58.7  +1.5 

46.93  +.91 

8.7  +9.9 

31.48  +.91 

27.5  +1.5 

.34.82  +.91 

59.5  42.7 

27.9 

17.00     .94 

57.2     1.4 

47.15     .94 

6.5    9.0 

31.71     .94 

26.0     1.5 

35.05     .94 

56.9     9.5 

Aug.  6.8 

17.25     .96 

55.8     1.3 

47.40     .96 

4.6     1.8 

31.95     .95 

24.6     1.3 

35.31     .97 

54.5     9.2 

16.8 

17.52     .97 

54.6     1.1 

47.67     .97 

2.9     1.5 

32.22     .97 

23.4     1.1 

35.59     .99 

52.6     1.8 

26.8 

17.80     .96 

53.6    0.0 

47.95     .98 

1.6     1.1 

32.49     .98 

22.4     0.9 

35.89     .30 

51.0      L.3 

Sept.  5.8 

18.08  +.96 

52.9  +0.6 

48.23  +.99 

0.7  +0.7 

32.77  +.98 

21.6  +0.6 

36.20  +.31 

50.0  +0.6 

15.7 

18.36    .96 

52.4  +0.3 

48.52     .99 

0.3  +0.9 

33.05     .98 

21.2  +0.3 

36.52     .39 

49.4  +0.3 

25.7 

18.65     .98 

52.3     0.0 

48.81      .98 

0.2  -0.9 

33.34     .98 

21 . 1     0.0 

36.8:{     .31 

49.5  -0.3 

Oct.    5.7 

18.92     .97 

52.4  -0.3 

49.09     .98 

0.7     0.6 

33.62     .97 

21.2  -0.3 

37.14     .31 

50.0     0.9 

15.7 

19.19     .96 

52.8    0.6 

49.36     .97 

1.5     1.1 

33  89     .96 

21.7     0.6 

37.44     .99 

51.2     1.4' 

25.6 

19.45  +.95 

53.5  -0.8 

49.62  +.95 

2.8  -1.4 

34.15  +.35 

22.4  -9.9 

Z7.T.i  +.97 

52.8  -1.9 

Nov.  4.6 

19.69     .93 

54.5     1.0 

49.86     .99 

4.4     1.8 

34.39     .93 

23.4     1.1 

37.99     .94 

54.9     9.3 

14.6 

19.90     .90 

55.6     1.9 

50.07     .90 

6.3     9.0 

34.61     .91 

24.6     1.9 

38.21     .91 

57.4     9.6 

24.6 

20.09     .17 

56.8     1.3 

50.25     .17 

8.4     9.3 

34.80     .18 

25.9     1.3 

38.41      .17 

60. 1     9.8 

Deo.   4.5 

20.25     .14 

58.1     1.3 

50.40     .13 

10.6     9.9 

Zi.m     .14 

27.3     1.4 

:)8.56     .13 

63.0     9.9  * 

1 

14.5 

20.37  +.10 

59.5  -1.3 

50.51  +.09 

12.9  -9.9 

35.09  +.11 

28.7  -1.4 

38.66  +.08 

65.9  -9.9 

24.5 

20.46     .06 

60.7     1.9 

50.58  +.04 

15.1     9.1 

35.17     .06 

30.0     1.3 

38.72  +.08 

68.8     9  8 

34.4 

20.50  +.09 

61.9  -1.1 

50.60     .00 

17.1  -1.9 

35.21  +.09 

31.3  -1.9 

38.72  -.09 

71.5-4.7 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  OrioniB. 

V  Orionis. 

22  Cnmelop.  (H.) 

fi  Geminoruin. 

III 

Bight 
Ascension. 

Doolination 
North. 

Bight 
AacensioB. 

Declination 
North, 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

5  49 

o          / 

4-  7  22 

Ii      m 

6     1 

+ 14  46 

li      m 

6    6 

+  69  2l' 

h      m 

6   16 

+22  34 

Jan.   0.5 

N 

7.01  +.09 

>• 

59.5  -0.8 

11.21   +.07 

44.3  -  0.4 

32.09  +.19 

22.6  +9.7 

s 
11.65  +.09 

5.6     0.0 

10,4 

7.05  +.09 

58.7     0.7 

1 1 .26  +.09 

13.9    0.3 

32.15  -.01 

25.3    9.6 

11.72 +.04 

5.6  +0.1 

20.4 

7.04  -.03 

58.1     0.6 

1 1 .26  -.09 

43.6     0.9 

32.08     .13 

27.8    9.5 

11.73  -.01 

5.8    0.9 

30.4 

6.98     .08 

57  5     0.5 

1 1 .22     .07 

43.4     0.9 

31.88     .95 

30.2    9.9 

11.70     .06 

6.0     0.9 

F«*b.   9.4 

6.88     .11 

57. 1     0.4 

11.13     .11 

43.3  -0.1 

31.58     .35 

32.3    1.9 

11.62     .10 

6.3    0.3 

19.3 

(1.75  -.15 

.'56.8  -0.9 

11.00  -14 

43.3     0.0 

31.18  -.44 

34.1  +1.6 

11.50 -.14 

6.5  +0.S 

29.3 

6.59     .17 

56.6  -0.1 

10.84     .17 

43.3     0.0 

30.70     .50 

35.5     1.1 

11.34     .17 

6.8    0.9 

Mar.  10.3 

6.41     .18 

56.6     0.0 

10.67     .18 

43.3     0.0 

30.17     .54 

36.3     0.6 

11.16     .16 

7.0    0.9 

20.3 

6.23     .18 

56.5  +0.1 

10.48     .18 

43.4  +0.1 

29.62     .55 

36.7  +0.1 

10.97     .19 

7.1     0.1 ' 

30.2 

6.05     .17 

.56.7     0.9 

10.30     .18 

43.4     0.1 

29.07     .54 

36.5  -0.4 

10.78     .19 

7.2  +0.1 

Apr.   9.2 

5.89  -.15 

56.9  40.3 

10.13  -.16 

43.6  40.1 

28.55  -.50 

35.9  -0.8 

10.60  -.17 

7.3    0.0 

19.2 

5.75     .13 

57.2     0.4 

9.08     .13 

43.7     0.9 

28.08     .43 

34.8     1.3 

10.44     .15 

7.3    0.0 

29.1 

5.63     .09 

57.7     0,5 

9.86     .10 

43.9     0.9 

27.68     .35 

33.4     1.6 

10.31     .11 

7.3    0.0 

May    9.1 

5.56     .06 

58.2     0.6 

9.78     .06 

44.2    0.3 

27.37     .96 

31.6     1.9 

10.21      .08 

7.2     0.0 

19.1 

5.52  -.01 

58.9     0.7 

9.74  -.09 

44.5     0.3 

27.17     .15 

29.5     9.9 

10.15 -.03 

7.2     0.0 

1         29.1 

5.53  +.03 

59.7  +0.8 

9  74  +.02 

44.9  +0.4 

27.07  -.04 

27.2  -9.3 

10.14  +.01 

7.2    0.0 

J  line  8.0 

5.58     .07 

60.6     0.9 

9.78     .06 

45.3     0.5 

27.08  +.07 

24.9    9.4 

10.17     .05 

7.2     0.0 

18.0 

5.67     .11 

61.6     1.0 

9.85     .10 

45.9     0.6 

27.21     .18 

22.5    9.4 

10.25     .10 

7.2  +0.1 

28.0 

5.80     .15 

62.7     1.1 

9.99     .15 

46.5     0.6 

27.44     .99 

20.1     9.3 

10.37     .14 

7.3     0.1 ! 

Jiilv   8.0 

• 

5.J)6     .18 

63.8     1.1 

10.15     .18 

47.1     0.7 

27.78    .38 

17.9    9.9 

10.52     .17 

7.4     0.9 

17.9 

6.16 +.91 

64.9  +1.1 

10.34  +.91 

47.8  +0.7 

28.20  +.47 

15.7  ^.0 

10.71  +.90 

7.6  +0.9 

27.9 

6.38     .93 

60.0     1.0 

10.56     .93 

48.4    0.6 

28.72     .65 

13.8    1,8 

10.93     .93 

7.8    0.9 

Aug  6.9 

6.62     .85 

67.0     1.0 

10.80     .95 

49.1     0.6 

29.30     .61 

12.1     1.6 

11.17     .96 

8.0     0.9 

1(1.8 

6.88     .97 

67.9     0.8 

« 

1 1 .06     .97 

49.6     0.5 

29.95     .67 

10.7     1.3 

11.44     .98 

8.2     0.9 

26.H 

1 

7.16     .98 

68.6    0.7 

11.34     .98 

50. 1     0.4 

30.64     .71 

9.6     0.9 

11.72     .99 

8.3     0.1 

iSept.  5.8 

7.43  +.38 

69.2  +0.6 

1 1 .63  +.99 

50.5  +0.3 

31.37 +.75 

8.8  -0.6 

12.02  +.30 

8.4  +0.1 

;      15.8 

7.72     .99 

69.6  +0.9 

11.92     .30 

50.8  +0.9 

32.13     .76 

8.4  -0.9 

12.33     .31 

8.4     0.0 

25.7 

8.01      .99 

69.7    0.0 

12.22     .30 

50.8    0.0 

32.90     .77 

8.4  +0.9 

12.64     .31 

8.4  -0.1 

Oct.    5.7 

8.30     .99 

69.6  -0.9 

12.52     .99 

50.8  -0.1 

33.67     .77 

8.7     0.6 

12.96     .39 

8.3     0.1 

15.7 

B.59     .98 

69.3     0.4 

12.82     .99 

50.6     0.3 

34.44     .75 

9.3     0.8 

13.27     .31 

8.1     0.9 

!         25.7 

8.86  +.97 

68.8  -0.6 

13.11   +.98 

50.2  -0.4 

35.18  +.79 

10.3  +1.9 

13.58  +.30 

7.9  -0.9 

Nov.  4.6 

9.12      .95 

68. 1     0.7 

13.38     .97 

49.8    0.5 

35.87     .67 

11.7     1.6 

13.88     .99 

7.6    0.3 

14.6 

9.36     .93 

()7.3     0.8 

13.64     .95 

49.2    0.5 

36.52     .61 

13.5     1.9 

14.16     .97 

7.4     0.3 

24.6 

9.58     .90 

66.4     0.9 

13.88     .99 

48.7     0.6 

37.09     .53 

15.5     9.9 

14.42     .95 

7.1     0.9 

iDec.   4.5 

1 

9.76     .17 

65  5     0.9 

14.08     .19 

48. 1     0.5 

37.57     .43 

17.8     9.4 

14.65     .91 

6.9     0.9 

14.5 

9-91  +.13 

64.5  -0.9 

14.25  +.15 

47.6  -0.5 

37.96  +.33 

20.3  +9.6 

14.85 +.17 

6.8  -0.1 

24.5 

10.02     .09 

63.6     0.9 

]4.:)8     .11 

47.1     0.4 

38.23     .91 

22.9    9.7 

15.00     .13 

6.8    0.0 ' 

34.5 

10.09  +.04 

62.8  -0.8 

14.46  +.06 

46.7  -0.3 

38.37  +.08 

25.6  +9.B 

15.10 +.06 

6.8  +0.1 ; 
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Meou 
Solar 
Dat«. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

I 

29.1 

IJuue  8.1 

18.0 

28.0 

I  July   8.0 

18.0 
I  27.9 

'Aug.  6.9 
i  169 

26.8 

uSept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 


14.5 
24.5 
34.5 


a  Argus. 
( Canapus.) 


Right 
AsoeoBion. 


li      m 

6  21 


29.98  +.01 
29.95  -.07 
2<).85  .13 
29.68  .90 
29.45     .95 

I 

29.18  -.30 
28.86  .33 
28.51  .35 
28. 1 5  .36 
27.79     .36 

27.43  -.34 
27.10  .31 
26.81  .98 
26.55  .93 
26.34     .18 

26.n)-.i3 
26.10  -.06 

26.07  .00 
26.09  +.06 
26.18     .19 

26.33  +.17 
26.53  .93 
26.78     .97 

27.08  .31 
27.4 1      .35 

27.78  +.38 
28.17  .39 
2H  57     .40 

2«.98  .40 
29.38     .39 


I 


25.7 

29.76 

+  .37 

Nov.    4.7 

30.12 

.34 

14.6 

30.44 

.30 

24.6 

30.72 

.95 

Dec.    4.6 

30.'.>4 

.19 

31.10  +.19 
31.19  +.05 
31.21  -.09 


Declination 
South. 


-52  37 

73.0  -3.3 

76.4  3.S 

79.5  3.0 

82.3  9.6 
84.7     9.9 

86.7  -1.7 
88.2     1.S 

89.1  0.7 

89.6  -0.1 

89.5  +0.3 

88.9  +0.8 

87.8  1.5 

86.2  1.8 
84.2  3.9 
8I.H     9.6 

79.1   +9.9 

76.1  3.1 

72.9  3.3 

69.6  3.3 
66  3     3.3 

63.0  +3.9 
59  9     3.0 

57.0  9.7 
54.5     9.3 

52.4  1.8 

50.8  +1.3 
49.8    0.7 

49.5  +0.1 

49.7  -0.6 

50.6  1.9 

52.2  -1.8 
54.2    9.3 

56.8  9.8 
59.8     3.1 

63. 1  3.3 

66.5  -3Ji 
70.0  3.5 
73.4 


y  Geminonim. 


Right 
Ascenaion. 


h     m 

6  31 


5.03  +.11 
5. 1 1     .06 
5.14  +.01  i 
5.12 -.04' 
5.06     .09 

4.95  -.13 
4.80  .15 
4.64  .17 
4.45  .18 
4.27     .18 

4.09  -  .17 
3.93  .15 
3.80  .19 
3.69  .08 
3.63  -.04 

3.60  .00 
3.62  +.04 
3.68  .08 
3.78  .M 
3.91     .15 


Declination 
North. 


+  16  29 


4.08 
4.28 
4.50 
4.75 
5.01 


.18 
.91 

jaa 

.95 
.97 


5.29  +.98 
5.58  .99 
5.88  .30 
6.18  .31 
6.49     .30 

16.79  +.30 

7.09  .99 

7.37  .97 

7.63  .95 

7.86  .93 

8.06  +.18 
8.22  .14 
8.34  +.09 


'/ 


31.4  -0.4 

31.1  0.3 
30.8  0.9 
30.7  -0.1 

30.7  0.0 

30.8  +0.1 

30.9  0.1 

31.0  0.9 

31.2  0.9 

31.3  0.9 

31.5  +0.9 
31  7  0.9 
31.9     0.9 

32. 1  0.9 
32.3     0.3 

32.6  +0.3 
32.9  0.4 
33.3     0.4 

33.7  0.4 
34.1      0.4 

34.6  +0.4 

35.0  0.4 

35.5  0.4 

35.8  0.3 

36.1  O.Q 

36.2  +0.1 

36.3  0.0 
,36.2  -0  9 

36.0  0.3 

35.6  0.4 

35.1  -0.5 

34.6  0.6 
34.0  0.6 
33.3  0  6 
.32.7  0.6 

32.2  -0.5 

31.7  0.4 

31.3  -0.3 


a  Canis  MajoriB. 

{SHrius.) 


Right 
Ascension. 


li      in 

6  40 

s 
3.60  +.09 

3.66  +.04 

3  67  -.09 

3.63     .06 

3..55     .10 

3.43  -.14 
3.28  .17 
3.10  .19 
2.90  .90 
2.71      .90 

2.52  -.19 
2.34  .17 
2.18  .14 
2.06  .11 
1.96     .07 

1.90  -.04 
1.89  .00 
1.92  +.04 
1.9H  .08 
2.08     .11 

2.21  +.15 
2.37  .18 
2..57  .91 
2.78     .93 

3.02  .95 

3.28  +.97 
3.55  .98 
3.84  .99 
4.13  .99 
4.42     .99 

4.70  +.98 
4.99  .97 
5.25  .95 
5.49     .93 

5.71  .90 

5.89  +.16 

6.03  .19 
6.13  +.07 


DeclinatioB 
South. 


-16  33 

55.2  -9.4 
57.5    9.9 

59.5  9.0 
61.4     1.7 

63.0  1.4 

(>4.3  -1.1 

65.3  0.8 
65.9  0.5 
66.3  -0.9 
66.3  +0.9 

65.9  +0.6 

65.3  0.8 

64.4  I.I 
63.2  1.3 
61. H     1.6 

()0.l  +1.6 
.•»8.2  1.9 
56.2    9.1 

54.1  9.1 
51.9     9.1 

49.8  +9.1 

47.7  9.0 
4.5.8.    1.8 

44.2  1.5 

42.8  1.9 

41.8  +0.8 
41.1  +0.4 

40.9  0.0 

41.1  -0.5 
41.8     0.9 

43.0  -1.3 
44.4     1.7 

46.2  9.0 

48.3  9.9 

50.6  9.3 

53.0  -9.4 

55.4  9.4 

57.7  -9.9 


rCanis  Majoris. 


Righ* 
Ancension. 


h      m 

6  54 

n 

4.48  +.08 
4.54  +.04 
4.56  -.01 
4.51     .07 

4.42  .11 

4.28  -.15 
4.11  .19 
3.91  .91 
3.69     .99 

3.47  .99 

3.25  -.91 
3.04  .90 
2.85  .17 
2.69  .14 
2.56     .11 

I 
I 

2.48  -.07 

2.43  -.03 
2.42  +.01 
2.45  .05 
2.53     .09 

2.64  +.13 
2  75)     .16 


DeolinatioD  I 
South.      ' 


-28  49 


2.97 
3.18 
3.42 


.90 
.93 
.95 


I 


3.69  +.97 . 
3.97     .39 

4.26  .30 . 
4.57     .31  ' 

4.88     .31 

I 

5.19  +.30! 
5.49  .99 ' 
5.78  .97 ! 
6.04     .95 ; 

6.27  .91 


l8.'9-4  9 

21.7 

9.7 1 

24.4 

9.5 

26.8 

93 

28.9 

1.9 

30.7 

-1.6 

32.1 

1.9 

33.1 

08 

33.6 

-0  4 

33.8 

0.0 

336 

+0.4 

32.9 

0.6 

31.9 

1.2 

305 

1.3 

28.8 

i.9 

26.8 

+«.l 

24.6 

9.9 

22.1 

9.5 

19.5 

9.6 

16.9 

96 

14.2  +9  6 

11.7 

9.5 

9.3 

9.9 

7.2 

9-0 

5.4 

1.6 

4.0  +1-2 

3.0 

0.7 

2.6 

+0.9 

2.7 

-0.3 

3.3 

0.9 

4.4 

-1.4 

6.0 

1.6 

8.1 

9.9 

10.5 

9  5 

l?.2 

9.8 

6.46  +.171  16.0  -4  9 
6.61  .19  i  18.9  9  9 
6.71  +.07|     21.8-9  8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


HeftD 
SoUr 
Dftte. 


\  Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
20.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29. 1 

June  8. 1 

18.1 

28.0 

JuW  8  0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sepr.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.   4.7 

14.6 

24.6 

D«c.    4.6 


6  Can  is  Majoris. . 


Kight 
AscenaioB. 


7     3 


51.19  +.08 
5r.26  -1-04 
51.29     .00  1 
51.26 -.05 
51.18     .10 


DecliuaUon 
South. 


51  06 
50.90 
50.71 
50.51 
50.2*) 

50.08 
49.87 
49.69 
49.53 
49.41 


.14 
.17 
90 
.SI 
.91 


49.32  -.07 
49.26  -.03 
49.25  +.01 
49.28  .06 
49.35     .09 

49.45  +.ia' 
49.59     .16 

49.77  .19 

49  97  .93 
50.20     .94  • 

I 

I 

50.45  +.96 

50  73     .98 , 

51  01  .99 
51.31  .30 
51.62     .31 

51.93  +.30 
52.23     .99  \ 
52.52     .98; 

52.78  .95 ; 
53.02     .99 . 


26  12 


62.3  --9.8 
65.0  9.7 
67.6    9.5 

70.0  9.9 

72. 1  1 .9 

73.8  -1.8 

75.2  1.9 
76.2    0.8 

76.9  •H).4 
77. 1     0.0 


.21  I  76.9  -H).3 

.  19  76.4     0.7 

.17  75  4     1.1 

.14,  74.2     1.4 

.11  72.6     1.7 


70.7  +9.1 

68.6  9.3 
66.3     9.4 

63.8  d.5 
61  3     9.5 

58.8  +9.5 
56.3  9.4 
54.0     9.9 

52.0  1.9 
50.2     1.6 

48.8  +1.9 

47.9  0.7 
47.5  +0.9 

47.5  -0.3 

48. 1  0.8 

49.2  -1.4 

50.7  1.8 
52.7  9.1 
5.'».0     9.4 

57.6  9.7 


14.6  53.22 +.18;  60.3-9  8 
24.5  53.3rt  .14  i  63  1  9  8 
34  5  I  53  4f)  +00!     66  0  -9  8 


6  Geminonnn. 


Bight 
Ascenaion. 


h      m 

7   13 


26.53  +.15 
26.66  .10 
26.73  +.05 
26.76  .00 
26.73  -.05 


Deolinatloii 
North. 


26.65 
26.53 
26.38 
26.20 
26.02 


.10 
.14 
.16 
.18 
.19 


25.83  -.18 
25.(>6     .17! 

25.50  .14' 
25.38     .11 

25.28  .06 ; 

25.22  -.04 

25.21  .00 

25.22  +.04 

25.29  .08  { 
25.:i8     .19 

i 

25.52  +  15 ; 
25.68     .18 
25.88     .91 ! 
26.10     .93 
26.35     .96 

2(>.61  +.98 
26.90  .99 
27.20     .31 

27.51  .31 
27.83     .39 : 

28.15  +.39' 
28.47     .39 
28.79     .31 
29.09     .90 ' 
29.37     .96 
I 

29.61  +.93' 
29.82     .19 
99.99  +  14 ' 


+22  11 

I' 
8.5  -0.1 

8.4  0.0 

8.5  +0.1 

8.6  0.9 
8  9    0.3 

9.3  +0.4 

9.7  0.4 

10.1  0.4 
10  5  0.4 
10.9     0.3 

1 1 .2  •H).3 

11.4  0.9 

11.6  0.9 

11.7  0.1 

11.8  +0.1 

1 1 .9  0.0 
I  1 .9  0.0 
1  1 .9  0.0 
I  1 .9  0.0 
11.8  0.0 

11.8  0.0 
11.7  -0.1 

11.6  0.1 

11.5  0.1 

11.3  0.9 

1 1.0  -0.3 

10.7  0.4 
10.2    0.5 

9.7  0.6 
9.1     0  6 

8.5  -0.7 

7.8  0.7 

7.1  0.6 
6.5     0.6 

5.9  0.5 

5.5  -0.4 

5.2  0.3 

5.0  -0.1 


Piazzi  Tii.  67. 


Right 
AscAnaion. 


Deolinatioii 
North. 


h      ni 

7  19 


5.10  4  39 
5.36  .10 
5.48  +.06 
5.48  -.07 
5.35     .18 

5.11  -.99 
4.77  .36 
4Mb  .45 
3.86     .50 

3.35  .59 

2.83  -.51 
2.32     .49 

1 .85  .44 
1.45  .37 
1.11      .99 

0.87  .-.90 
0.72  -.10 
0.67  .00 
0.72  +.10 
0.87     .90 

I. II  4.30 
1.44     .38 

1 .86  .46 

2.36  .53 
2.92     .59 

3.54  +.64 
4.21     .69 

4.92  .79 
5.66  .75 
6.42     .76 

7.18  +.76 

7.93  .74 
8  66  .71 
9.35  .65 
9.97  .58 


20.52  +.40 
20.96  .39 
21.30  +.98 1 


+68  41 

26.6  +9.4 
29. 1  9.6 

31.7  9.6 

34.4  9.6 
36.9  9.4 

39.3  +9.9 

41.3  1.9 

43.0  1.5 
44.3     1.0 

45.1  +0.5 

45.3  0.0 
45.1  -0.4 

44.5  0.9 

43.4  1.3 
41.9  1.6 

40.1  -9.0 

38.0  9.9 

35.7  9.4 
33.3  9.5 

30.8  9.5 

28.3  -9.5 

25.8  9.4 

23.5  9.3 
21.3  9.1 

19.3  1.9 

17.5  -1.6 

16.0  1.3 

14.8  1.0 

14.0  0.7 

13.5  -0.3 

13.4  +0.1 
13.7  0  5 

14.5  0.9 

15.6  1.3 

17.1  1.7 

19.0  +9.0 

21.2  9.3 

23.6  -f4.5 


a'  Gemittorum. 
(Castor.) 


Bight 
Aacenaion. 


n     m 

7  27 

a 
27.75  +.18 
27.90  .13 
28.00  .07 
28.04  +.01 
28.02  -.05 

27.95  -.10 
27.83  .14 
27.67  .17 
27.49  .19 
27.29     .90 


27.08 
26.89 
26.71 
26.57 
26.45 


-.90 
.18 
.16 
.13 
.10 


26.37  -.06 

26.34  -.01 

26.35  +.03 
26.40  .07 
26.49     .11 

26.62  +.15 
26.78  .16 
26.98  .91 
27.21  .94 
27.47     .97 

27.75  +.99 
28.05  .31 
28.37  .33 
28.70  .34 
29.05     .35 

29.40  +.35 

29.76  .35 
30. 1 1  .34 
30.44  .39 
30.75     .30 

31.03  +.96 
31.27  .89 
31.47  +.16 


Daolinatioii 
North. 


+32     7 

52.4  +0.4 
52.9  0.6 
53.6    0.7 

54.4  0.8 

55.2  0.0 

56.1  +0.9 
57.0  0.8 
57.8    0.7 

58.5  0.6 
59.0     0.5 

59.4  40.3 

59.6  +0.1 

59.7  0.0 
59.6  -0.9 
59.4     0.3 

59.0  -0.5 
58.6    0.5 

58.0  0.6 

57.4  0.6 

56.8  0.6 

56.1  -0.7 

55.5  0.7 
54.8    0.7 

54.0  0.7 

53.3  0.7 

52.6  -0.7 

51.8  0.8 

51.1  0.7 

50.3  0.7 
49.6    0.7 

48.9  -0.6 

48.4  0.5 
47.9  0.4 
47.6  0.9 
47.4  -0.1 

47.4  +0.1 
47.6  0.3 
48.0  40.5 
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V 

APPABENT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WAHUIKGTON. 

• 

Mean 
Solar 
Date. 

a  Canis  Minoris. 
(Procyon.) 

1        p  Geminorum. 
(PoUux.) 

^  Geminorum. 

— 1 
3  Ursn  MajoriB  (H.) 

p 

Right 
Ascension. 

Declination 
North. 

+    5  30' 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

1 

DeclinatioD  , 
Nortk.      1 

■ 

h     m 

7  33 

h     m 

7  38 

+28    17 

b      m 

7  46 

O            1 

+27     3 

b      ni 

8     1 

+  68  47 

Jan.    0.5 

26.86  +.16 

35.7  -1.3 

28.19  +.18 

37.6  +0.1 

8 

38.99  +.10 

10.2    0.0 

41.14  +.43 

58^4  49.9 

10.5 

27.00     .11 

34.5     1.1 

28.35    .13 

37.8    0.3 

39.16     .14 

10.3  +0.9 

41.51     .30 

60.7    9.4 

20.5 

27.08    .06 

33.5    0.8 

88.45     .08 

38.2    0.5 

39.28     .09 

10.6    0.4 

41.75     .18 

63.3    9.6- 

30.5 

27.11  +.01 

32.6     0.6 

88.50  +.09 

38.7    0.6 

39.33  +.03 

11.0     0.5 

41.86  +.05 

66.0    9.7 

Feb.    9.4 

87.09  -.04 

31.9     0.4 

28.50  -.03 

39.4     0.7 

39.34  -.09 

11.6     0.6 

41.84  -.06 

68.6    9.6 

19.4 

27.03  -.08 

31.4  -0.9 

28.44  -.06 

40.1  +0.7 

39.29  -.07 

12.3  +0.7 

4 1 .70  -.90 

71,2  44.51 

29.4 

26.92     .13 

31.1  -0.1 

28.33     .13 

40.8    0.7 

39.19     .19 

13.0     0.7 

41.44     .30 

73.6    9.9 

Mar.  10.4 

26.79     .15 

30.9     0.0 

28.18    .16 

41.5    0.7 

39.05     .15 

13.7     0.7 

41.09     .39 

> 

75.7    1.9, 

80.3 

26.63     .16 

30.9  +0.9 

28.01     .18 

42.2     0.6 

38.89     .17 

14.3     0.6 

40.66     .45 

77.4    1.5 

30.3 

26.46     .17 

31.0     0.3 

27.82     .19 

42.7     0.5 

38.71     .18 

14.9     0.5 

40.18     .49 

78.7    1.0 

1 

Apr.    9.3 

26.29  -.17 

31.2+0.4 

27.63  -.19 

43.2  +0.4 

38.52  -.19 

15.4  +0.4 

39.67  -.51 

79.5  40.6 

19.2 

26.13     .16 

31.6     0.5 

27.44     .18 

43.5    0.9 

38.33     .18 

15.8     0.3 

39.16    .50 

79.9  40.1 

89.2 

25.97     .14 

.32.0    0.6 

27.27     .16 

43.7  +0.1 

38.17     .16 

16.0    0.9 

38.67     .47 

79.7  -0.4 

May    9.8 

25.84     .19 

32.5    0.6 

27.12     .13 

43.8    0.0 

36.02    .13 

16.1  +0.1 

38.22    .49 

79.1     0.8, 

19.2 

25.74     .09 

33.2    0.7 

27.01     .10 

43.7  -0.1 

37.90     .10 

16.2    0.0 

37,82     .36 

78.0    1.3 1 

29.1 

25.67  -.05 

33.8  +0.8 

26.93  -.06 

43.5  -0.9 

37.82  -.07 

16.1  -0.1 

37.50  -.98 

76,5  -1.6 

Juue  8.1 

85.63  -.09 

.34.6    0.8 

26.89  -.09 

43.3    0.3 

37.77  -.03 

15.9    0.9 

37.26     .19 

74.7     9.0 

18.1 

25.63  +.01 

35.4     0.9 

26.88  +.09 

43.0    0.4 

37.76  +.01 

15.6    0.3 

37.11     .10 

72.6    9.9 

28.0 

25.66     .04 

36.2     0.9 

26.92     .06 

42.6    0.4 

37.79     .05 

15.3    0.3 

37.05  -.01 

70.8    9.4 

July    8.0 

25.73     .08 

37. 1     0.8 

27.00     .09 

42.1     0.5 

37.86     .09 

14.9    0.4 

37.10  +.09 

67.7    2.6 

18.0 

25.83  +.11 

37.9  +0.8 

27.11  +.13 

41.7  -0.5 

37.97  +.19 

14.5  -0.4 

37.23  +.18 

65.1  -2.6 

28.0 

25.96     .14 

38.7     0.7 

27.26     .16 

41.2    0.5 

38.10     .15 

14.1     OJS 

37.45     .27 

62.5    2.6 ' 

Aug.  6.9 

26.12     .17 

39.4     0.5 

27.44     .19 

40.6     0.6 

38.28     .19 

13.5    0.5 

37.77     .36 

59.8    9.6 

16.9 

26.29     .90 

40.1     0.3 

27.65     .99 

40.0     0.6 

38.47     .91 

13.0     0.6 

38.17     .44 

57.3    9.5 

26.9 

26.51     .99 

40.5  +0.1 

27.88     .35 

39.4     0.7 

38.70     .94 

12.4     0.7 

38.64     .51 

54.8    9.4 

Sept.  5.9 

26.73  +.94 

40.8  -O.l 

28.14 +.97 

38.7  -0.7 

38.95  +.96 

1 1 .7  -0.7 

39.19 +.57 

52.6  -9.2 

15.8 

26.99     .96 

40.8     0.3 

28.43     .99 

38.0     0.7 

39.23     .99 

10.9     0.8 

39.79     .63 

50.5    1.9 

25.8 

27.26     .97 

40.6     0.6 

28.73    .31 

37.2     0.8 

39.53     .31 

10.1     0.8 

40.45     .68 

48.7     1.6 

Oct.    5.8 

27.53     .99 

40.1     0.8 

29.05     .33 

36.4     0.8 

39.84     .39 

9.3     0.9 

41.16     .79 

47.3     1.3 

15.8 

27.83     .30 

39.4     1.0 

29.38     .34 

35.6     0.8 

40.17     .33 

8.4     0.0 

41.90     .75 

46. 1     0.9 

25.7 

28.13  +.30 

38.5-1.9 

29.72  +.34 

34.8  -0.8 

40.50  +.34 

7.6  -0.9 

42.66  +.77 

45.4  -0.6 

Nov.   4.7 

28.43     .30 

37.4     1.3 

30.06     .34 

34.1     0.7 

40.85     .34 

6.7     0.8 

43.43     .77 

45.0  -0.1 

14.7 

28.73     .99 

36.1      1.4 

30.40     .34 

33.4     0.6 

41.19     .34 

5.1>     0.7 

44.19     .75 

45.1  +0.3 

24.6 

29.02     .97 

34.7     1.4 

30.73     .39 

32.8     0.5 

41.52     .39 

5.2     0.6 

44.93     .71 

45.7     0.8 

Dec.    4.6 

29.28     .95 

33.3     1.4 

31.04     .30 

.32.4     0.4 

41.83     .30 

4.7    0.6 

45.62     .66 

46.6     1.9 

14.6 

29.52  +.99 

31.8  -1.4 

31.32  +.96 

32.1  -0.9 

42.12  +.97 

4.3  -0.3 

46.85  +.58 

48.1  +1.6  i 

24.6 

29.73     .18 

30.4     1.3 

31.56    .99 

32.0     0.0 

42.36     .93 

4.1  -0.1 

46.79     .49 

49.9     S.ol 

34.5 

29.89  +.14 

29.1  -IJI 

31.76  +.17 

32.2  +0.9    42.57  +.18 

4.1  +0.1 

47.83  +.36 

52.1  +9.3 
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• 

15  Argas  (i) 

If  Caaeri. 

e  Hjdm. 

I  Vnm 

Majoris. 

Mean 
SoUr 
Date. 

• 

Right 
Asoeoflion. 

DeoUnation 
South. 

Bight 
ABttenaioD. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
North. 

.  ,  Kl«?lit 
A8oen8ion. 

Declination 
North, 

h     m 

8    2 

-23  58 

h     m 

8  26 

+20  48 

h     m 

8  40 

o       / 

+  6  49 

h     m 

8  51 

+^28 

Jan.    0.6 

8 

47.30  +.19 

56.4  ^.8 

8 

14.25  +.» 

68.5  -0.6 

8 

51.04  +.99 

40'.4  -1.4 

8 

32.52  +.33 

39.8  +0.8 

1          10.6 

47.44     .12 

59. 1     9.7 

14.45     .18 

68. 1     0.3 

51.24     .17 

39.1     1.9 

32.82    .96 

40.8    1.1 

30.5 

47.53     .00 

61.8    9.6 

14.61     .19 

67.8  -0.1 

51.39     .13 

37.9     1.0 

33.05     .19 

42.1     1.4 

30.5 

47.57  +.01 

64.4     9.4 

14.70     .07 

67.8  +0.1 

51.49     .07 

37.0    0.8 

33.21     .19 

43.6     1.7 

Feb.    9.5 

47.55  -.04 

66.6    9.1 

14.74  +.09 

68.0    0.9 

51.54  +.09 

36.3    0.6 

3:).29  +.05 

45.4     1.8 

19.4 

47.49  -.09 

68.7  -1.8 

14.73  -.03 

68.3  +0.4 

51.54  -.09 

35.8  -0.4 

33.30  -.09 

47.3  4-1.9 

^^9.4 

47.38     .13 

70.3     1.5 

14.67     .08 

68.8    0.5 

51.50     .06 

35.5  -0.9 

33.25     .09 

49.2     1.9 

1 

Mar.  10.4 

47.24     .16 

71.7     1.9 

14.58     .19 

69.3    0.6 

51.41     .10 

35.4     0.0 

33.13    .14 

51.0     L8! 

20.4 

47.07     .18 

72.7     0.8 

14.44     .14 

69.9    0.6 

51.29     .13 

35.4  +0.1 

32.96    .19 

52.7     1.6 

30.3 

46.88     .19 

73.3    0.4 

14.29     .16 

70.5    0.6 

51.15     .15 

35.6    0.9 

32.75    .99 

54.2     1.3 

Apr.    9.3 

46.68  -.19 

73.6  -O.l 

14.12  -.17 

71.1  +0.6 

51.00 -.15 

35.9  +0.3 

32.52  -.94 

55.4  +1.1 

19.3 

46.49     .19 

73.5  +0.3 

13.95     .17 

7 1 .7    0.5 

50.84     .15 

36.3    0.4 

32.27    .95 

56.3    0.8 

29.2 

46.30     .18 

73.0    0.6 

13.79     .16 

72. 1     0.4 

50.69     .15 

36.8    0.5 

32.02     .94 

56.9  +0.4 

Maj    9.2 

46.13     .16 

72.2    1.0 

13.64     .14 

72.5    0.3 

50.55     .13 

37.3    0.6 

31.79     .99 

57.1     0.0 

'  19.2 

45.98     .13 

71.1      1.3 

13.51     .11 

72.8     0.3 

50.42    .11 

37.9    0.6 

31.58    .90 

57.0  -0.3 

29.2 

45.86  -.10 

69.7  +1.5 

13.41  -.09 

73.0  +0.9 

50.32  -.09 

38.5  +0.6 

31.40 -.16 

56.5  -0.6 

June  8.1 

45.77    .07 

68.0     1.8 

13.34     .05 

73.2  +0.1 

50.24     .06 

39.2    0.7 

31.25     .19 

55.8    0.9 

18.1 

45.72  -.04 

66. 1     9.0 

13.30  -.09 

73.3     0.0 

50.19 -.03 

39.8    0.7 

31.15     .08 

54.7     1.9 

28.1 

45.70     .00 

64.0     9.1 

13.30  +.01 

73.3    0.0 

50.17     .00 

40.5    0.7 

31.10  -.04 

53.4     1.4 

1 

July    8.1 

45.71  +.08 

61.8    9.9 

13.33     .04 

73.3  -0.1 

50.18  +.03 

41.2    0.7 

31.08 +.01 

51.9     1.6 

18.0 

45.76  +.06 

59.5  +9.3 

13.39  +.08 

73.1  -0.9 

50.22  +.05 

41.8  +0.6 

31.12  +.06 

1 
50.3  -1.8 

28.0 

45.84     .10 

57.3    9.9 

13.48     .11 

72.9     0.3 

60.29     .08 

42.4     0.5 

31.20     .10 

48.4     1.9 

Aug.   7.0 

45.95     .13 

55.1     9.1 

13.60     .14 

72.6    0.3 

50.39     .11 

42.9    0.4 

31.32    .15 

46.5    9.0 

16.9 

46.10     .16 

53.1     1.0 

13.76     .17 

72.2    0.4 

50.52     .14 

43  2    0.3 

31.49     .19 

44.5    9.0 

26,9 

46.28     .19 

51.3     1.6 

13.94     .19 

71.7     0.6 

50.67     .17 

43.4  +0.1 

31.70     .93 

42.4    9.1 

S«pt.  5.9 

46.49  +.99 

49.8  +1.3 

14.14  +.99 

71.1  -0.7 

50.85  +.19 

43.5  -0.1 

31.95  +.97 

40.4  ^.1 

15.9 

46.72     .95 

48.7    0.9 

14.38     .95 

70.3     0.8 

51.05     .99 

43.3    0.3 

32.24     .31 

38.3    9.0 

25.8 

46.98     .97 

48.1  +0.4 

14.64     .97 

69.4     0.9 

51.29     .94 

42  9    0.5 

32.57     .34 

36.4     1.9 

lOcf,    5.8 

47.26     .99 

47.9    0.0 

14.92     .99 

68.4     1.0 

51.54     .97 

42.2    0.8 

32.93     .38 

34.5     1.8 

!          15.8 

47.56     .30 

48.2  -0.5 

15.22     .31 

67.3     1.1 

51.82     .99 

4i:3     1.0 

33.33     .41 

32.8     1.6 

1 

25.8 

47.87  +.31 

49.0  -1.0 

15.54  +.39 

66.2  -1.9 

52.11  •I-.30 

40.2  -1.9 

.33.74  +.43 

31.2-1.4 

Not.  4.7 

48.18    .31 

50.3     1.5 

15.86     .33 

65.0     1.9 

52.42    .31 

38.9     1.4 

34.18     .44 

29.9     1.9 1 

14.7 

48.49     .31 

52.0     1.9 

16.20     .33 

63.8     1.9 

52.73     .31 

37.5     1.5 

34.63     .45 

28.9    0.9 

24.7 

48.79     .99 

54.0    9.9 

16.53     .33 

62.6     1.1 

53.05     .31 

35.9     1.6 

35.09     .45 

28.2    0.5 

D<H!.    4.6 

1 

49.08    .97 

56.5    9.5 

16.85     ..31 

61.5     1.0 

53.35     .30 

34.3     1.6 

35.53     .43 

27.8  -0.9 ! 

1 

14.6 

49.33  +.94 

59.1  -9.7 

17.15  +.98 

60.5  -0.9 

53.64  +.97 

32.7  -1.6 

35.95  +.40 

27.9  +0.9 

24.6 

49.55     .90 

61.9    9.8 

17.42     .95 

59.8    0,7 

53.90     .94 

31.1     1.5 

36.33     .36 

28.2    0.6 

34.6 

49.72  +  15 

64,7  ^.8 

17.65  +.91 

59.2  -0.5 

• 

54.13  +.91 

29.7  -1.3 

36.67  +.31 

29.0  +0.9  j 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHIKQTON. 

ffSUruB 

Majoris. 

K  Cancri. 

1  Argiia. 

1  Draconia  (H.) 

Mean 
Solar 
Date. 

• 

Bight 
Aaoenaion. 

Decimation 
Ninth. 

Right 
Aacenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
Souith, 

Right 
Aacenaion. 

DccHnatiioo 
North, 

h     m 

9     0 

+67  34 

h     m 

9     1 

o        / 

+  11     6 

h     m 

9  14 

-58  48 

b     m 

9  20 

+S\  48 

Jan.    0.6 

8 

32.59  +.53 

65.7  +1 .6 

8 

41.12 +.94 

6K7  -1.3 

8 

7.55  +.30 

9.0  -3.4 

a 
66.38+1.33 

59.1  +1.9 

10.6 

33.07     .42 

67.5    90 

41.34     .90 

60.5     1.0 

7.82     .93 

]2.5     3.6 

67.61    l.io 

61.3    9.4 

20.5 

33.44     .31 

69.7    9.4 

41.51      .15 

59.6     0.8 

8.00    .15 

16.2     3.7 

68.57     .83 

63.8    9.7 

:)0.r> 

33.70     .90 

72.2    9.6 

41.64     .10 

58.8     0.6 

8.11  +.06 

20.0     3.7 

69.26    .53 

66.7    3.0 

Feb.    9.5 

33.83  +.07 

74.8     9.7 

41.71  +.05 

58.4     0.4 

8.13 -.09 

23.6     3.6 

69.63+  .99 

69.7    3.1 

19.5 

33.84  -.05 

77.5  -h9.7 

4 1 .73     .00 

58.1  -0.9 

8.07  -.10 

27.2  -3.4 

69.70-  .09 

72.9  +3.1 

29.4 

33.73     .16 

a).2  9.6 

41.71  -.05 

58.0     0.0 

7.93     .17 

30.5     3.9 

69.45     .39 

75.9    3.0 

Mar.  10.4 

33.52     .96 

82.7     9.4 

4 1 .64     .08 

58.1  +«.l 

7.73     .O 

33.5    9.8 

68.92     .06 

78.8    9.8 

20.4 

33.22     .34 

84.9    9.1 

41.54     .11 

58.4     0.3 

7.47     .98 

36.1      9.4 

68.13     .90 

81.4     9.4 

no.4 

32.84     .40 

86.8     1.7 

41.41     .14 

58.7     0.4 

7.16     .39 

38.3    9.0 

67.14   1.06 

a3.7    9.0 

1 

Apr.   9.3 

32.41  -.44 

88.3  +1.3 

41.27 -.15 

59.1  +0.5 

6.82  -.35 

40.1  -1.5 

65.97-1.91 

ft5.5  +1.5 

]9.3 

31.95     .46 

89.4     0.8 

41.12     .15 

50.6     0.5 

6.46     .37 

41.4     i.O 

64  69  1.31 

86.7     1.0 

1 

29.3 

31.48     .46 

89.9  +0.3 

40.97     .15 

60.2     0.5 

6.09     .37 

42.1  -0.5 

6:).35  1.34 

87.4  +0.5 

1 

May    9.2 

31.03     .44 

90.0  -0.9 

40.82     .14 

60.7     0.5 

5.72     .37 

42.4     0.0 

62.00  1.39 

87.5  -41.1  ' 

1 

19.2 

30.61     .40 

89.6    0.6 

40.69     .19 

61.3     0.5 

5.35     .35 

42.1  +0.5 

60.70  1.96 

8M      6.7 

29.2 

30.23  -.35 

88.8  -1.1 

40.59  -.10 

61.8  +«.5 

5.01  -.33 

41.3  4-1.0 

59.49-1.15 

86.1  -1J9 

June  8.2 

29.91      .99 

87.4     1.5 

40.50     .07 

62.3    0.5 

4.69     .30 

40.1     1.5 

58.40   i.OO 

84.6     1.7 

18.1 

29.66     .91 

85.8     1.9 

40.44     .05 

62.8    0.6 

4.41      .96 

38.4     1.9 

57.48     .83 

82.7    9.1 

28.1 

29.48     .13 

83.7    9.9 

40.41  -.09 

63.3     0.4 

4.17     .91 

36.2    9.3 

56.75     .63 

80.3     9J 

July   8.1 

29.39  -.06 

81.4     9.4 

40.40  +.01 

63.7     0.4 

3.98     .17 

.33.8     9.6 

56.22     .49 

77.6    9.8 

18.1 

29.37  +.03 

78.9  -9.6 

40.42  +.04 

64.1  +0.3 

3.84  -.11 

31.0  +9.9 

55.90-  .90 

74.7  -3.1 

28.0 

29.44     .11 

76.2    9.8 

40.48     .07 

64.3     0.9 

3.76  -.05 

28.1     3.0 

55.82+  .03 

71.5     3.9 

Aug.   7.0 

29.59     .19 

73.4     9  8 

40.56     .09 

64.5  +0.1 

3.74  +.09 

25.0     3.1 

55.95     .95 

68.2    3.3 

17.0 

29.83     .97 

70.5    9.9 

40.67     .19 

64.6     0.0 

3.79     .08 

21.9     3.0 

56.32     .48 

64.9     3.3 

26.9 

30.14     .35 

67.7     9.8 

40.80     .15 

64.5  -0.9 

3.91     .15 

18.9    9.9 

56.92     .70 

61.5     3  3 

Sept.  5.9 

30.53  +.49 

64.9  -9.7 

40.97  +.18 

64.2  -0.4 

4.09  +.99 

16.1  +9.6 

57.73+  .91 

* 

58.3  -3.9  1 

15.9 

30.98     .49 

62.2    9.6 

41.16     .91 

63.8    0.6 

4.34     .98 

13.7     9  3 

58.74   1.11 

55.1     3.0 

25.9 

31.51     .55 

59.7    9.4 

41.38     .93 

63.1     0.8 

4.65     .34 

11.6     1.8 

59.95  1.30 

52.3     9.8 

Oct.    5.8 

32.09     .61 

57.4     9.1 

4 1 .63     .96 

62.3     1.0 

5.02     .39 

10.0     1.3 

61.33  1.46 

49.6     9.5 

1           15.8 

32.73     .66 

55.5     1.8 

41.90     .98 

61.2     1.9 

5.44     .44 

9.0     0.7 

62.86  1.59 

47.3     9.1 

25.8 

33.41  +.70 

53.8  -1.5 

42.19  +.30 

60.0  -1.3 

5.90  +.47 

8.7  +0.1 

64.52+1.70 

45.5  -1.6 

jNov.   4.8 

34.12     .79 

52.5     1.1 

42.50     .31 

58.6     1.5 

6.38     .49 

8.9  -0.6 

66.27  1.77 

44.1      1.9 

14.7 

34.85     .73 

51.7     0.6 

42.82     .39 

57.1     1.5 

6.87     .49 

9.8     1.9 

68.07  1.81 

43.2     0.6 

1          24.7 

35.59     .73 

51.3-0.1 

43.14     .39 

55.5     1.6 

7.36     .48 

11.4     1.8 

69.89  1.80 

42.8  -0.1 

Dec.    4.7 

:U).30     .70 

51.5  +0.4 

43.46     .31 

53.9     1.6 

7.82     .45 

13.5     9.4 

71.67  1.74 

43.1  +0.5 

14.6 

36.98  +.65 

52.1  +0.9 

43.77  +.99 

52.4  -1.6 

8.25  +.40 

16.1  -9.9 

73.37+1.63 

43.9  +-1.1 

24.6 

37.60    *.58 

.53.2     1.3 

44.05     .96 

50.9     1.4 

8.63     .34 

19.2     3.9 

74.93  1.47 

45.2     1.6 

34.6 

38.14  +.50 

.54.8  +1.8 

44.29  +.99 

49.7  -1^ 

8.94  +.97 

23.6-3.5 

76.31-+1.96 

47.0  +&1 
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a  Hydra. 

d  Ura*  Majoria. 

^UraaiJ 

Majoria. 

e  Leonia. 

Mean 
SoUr 



• 

1 

RiSbt 
AeoenafoD. 

DeoUnatioD 

Bight 
AacensioD. 

Declination 
North. 

Bight 
Aecension. 

Declination 
North, 

Bight 
Asoension. 

Declination 
North. 

h     m 

9  22 

o        / 

-  8  10 

b     m 

9  24 

+  70    18 

h     m 

9  25 

+52"  id 

h     m 

9  39 

+24  17 

iJao.    0.6 

5.37  +.94 

n 

25.1  -^A 

34.62  +.63 

65.0  +1.5 

8 

21.88  +.38 

61.9+0.7 

a 
29.63  +.99 

15.2  -0.8 

10.6 

5.59     .90 

27.4     9.3 

35.20     .59 

66.7    1.9 

22.23     .39 

62.8    1.1 

29.90     .95 

14.5     0.5 

30.6 

5.77     .15 

29.7     9.1 

35.67     .41 

68.8    9.3 

22.52     .95 

64.1     1.4 

30.12     .90 

14.2-0.9 

30.5 

5.90     .1! 

31.7     9.0 

36.01      .97 

71.3     9.6 

22.74     .18 

65.7     1.7 

30.30     .15 

14.1  +0.1 

Feb.   9.5 

5.98     .06 

33.6     1.7 

36.22     .14 

74.0     9.8 

22.88     .10 

67.6    9.0 

30.42    .10 

14.4     0.4 

1 

19.5 

6.02  -l-.Ol 

35.2  -1.5 

36.29  +.01 

76.8  +9.8 

22.94  +.09 

69.6  +9.1 

30.49  +.04 

14.9  +0.6 

29.5 

6.00  -.03 

36.6     1.9 

36.23  -.13 

79.6     9.7 

22.93  -.05 

71.7    9.1 

30.50  -.01 

15.6    0.8 

Mar.  10.4 

5.95     .07 

37.7     1.0 

•  36.04     .94 

82.3    9.6 

22.84     .19 

73.9    9.1 

30.47     .05 

16.4     0.9 

20.4 

5.86     .10 

38.5    0.7 

35.74     .34 

84.8     9.3 

22.69     .17 

75.9     1.9 

30.39    .00 

17.3     0.9 

30.4 

5.74     .13 

39.1     0.5 

35.35     .49 

67.0     9.0 

22.50     .91 

77.7     1.7 

30.29    .19 

18.3     1.0 

Apr.   9.3 

5.60  -.14 

39.5  -0.9 

34.89  -.48 

88.7  +1.6 

22.27  -.94 

79.2  +1.4 

30.15  -.14 

19.2  +0.9 

19.3 

5.46     .15 

39.6     0.0 

34.39     .59 

90.1      1.1 

22.01     .96 

80.5     1.1 

30.00     .15 

20.2    0.9 

29.3 

5.31     .15 

39.5  +0.9 

33.86     .53 

00.9     0.6 

21.75     .96 

81.4     0.7 

29.85     .15 

21.0     0.8 

May   9.3 

5.16     .14 

39.2     0.4 

33.34     .58 

91.2+0.1 

21.49     .95 

81.9  +0.3 

29.70     .15 

21.7     0.6 

19.2 

5.03     .13 

38.8     0.6 

32.83     .48 

91.1  -0.4 

21.24     .93 

82.0  -0.1 

29.55     .14 

22.2    0.5 

29.2 

4.91  -.11 

38.1  +0.7 

32.37  -.44 

90.4  -0.9 

21.02 -.91 

81.8  -0.4 

29.42  -.19 

22.6  +0.3 

Jane  8.2 

4.80     .09 

37.3    0.9 

31.96     .38 

89.3     1.3 

20.83     .17 

81.2    0.8 

29.31     .10 

22.9  +0.2 

18.2 

4.73     .07 

36.4     1 .0 

31.61      .30 

87.7     1.6 

20.68     .13 

80.2     1.1 

29.22     .09 

23.0     0.0 1 

28.1 

4.67     .04 

35.4     l.l 

31.35     .99 

85.7     9.1 

20.57     .09 

78.9     1.4 

29.16     .06 

22.9  -0.1 

1 

iJuIy   8.1 

4.64  -.09 

34.3     1.1 

31.17     .14 

83.4     9.4 

20.50  -.04 

77.3     1.7 

29.13  -.09 

22.7    0.3  1 

1 

18.1 

4.63  +.01 

33.2  +1.1 

31.08 -.05 

80.9  -9.7 

20.48     .00 

75.5  -1.9 

29.12 +.01 

22.4  -0.4 

28.0 

4.65     .03 

32.0     1.1 

31.08  +.05 

78. 1     9.9 

20.51  +.05 

73.5    9.1 

29.14     .03 

21.8     0.6 

Aug.  7.0 

4.70     .06 

30.9     1.0 

31.17     .14 

75. 1     3.0 

20.58     .10 

71.3     9.9 

29.19     .06 

21.2    0.7 

17.0 

4.78     .09 

30.0    0.9 

31.35     .93 

70. 1     3.0 

20.70     .15 

69.0    9.3 

29.27     .09 

20.4     0.9 

27.0 

4.89     .19 

29. 1     0.7 

31.63     .39 

69.1     3.0 

20.87     .19 

66.6    9.4 

29.38     .19 

19.4     1.0 

Sept.  5.9 

5.02  +.15 

28.5  +0.5 

31.99 +.40 

66.0  -3.0 

21.09  +.94 

64.2  -9.4 

29.52  +.16 

18.3  -1.9 

15.9 

5.19     .18 

28.2  +0.9 

32.44     .49 

63. 1     9.9 

21.35     .98 

61.8     9.4 

29.69     .19 

17.0     1.3 

25.9 

5.38     .91 

28.1  -0.1 

32.97     .57 

60.3    9.7 

21.65     .33 

59.4     9.3 

29.89     .99 

15.6     1.5 

lOct.    5.9 

5.61     .94 

28.4     0.5 

33.57     .64 

57.7     9.4 

22.00     .37 

57. 1      9.9 

30.13     .95 

14.1     1.6 

15.8 

5.86     .97 

29.0    0.8 

34.24     .70 

55.4     9.1 

22.39     .41 

54.9    9.1 

30.40     .96 

12.5     1.7 

1 

25.8 

6.14  +.90 

30.0  -1.9 

34.97  +.75 

53.4  -1.8 

22.82  +.44 

62.9  -1.8 

30.69  +.31 

1 
10.8  -1.7 

Nov.  4.8 

6.44     .30 

31.4     1.5 

35.75     .79 

51.8    1.4 

23.27     .46 

51.2     1.6 

31.01     .33 

9.1     1.7! 

14.7 

6.75     .31 

33.0     1.8 

36.55     .81 

50.7     0.9 

23.74     .48 

49.8     1.9 

31.35    .34 

7.4     1.7 

24.7 

7.07     .39 

34.9    9.0 

37.37     .81 

50.0  -0.4 

24.22     .48 

48.7     0.9 

31.70     .35 

5.7     1.6 

Dec.   4.7 

7.38     .31 

37. 1     9.9 

38.18     .79 

49.9  +0.1 

24.71     .47 

48.0  -0.4 

32.05     .35 

4.2     1.4 

14.7 

7.68  +.90 

39.4  -9.3 

38.96  +.75 

50.3  +0.6 

25.17  +.45 

47.8     0.0 

32.39  +.33 

2.9  -1.9 

24.6 

7.96     .96 

41.7     9.4 

39.68     .68 

51.2     1.9 

25.61     ,41 
»  26.00  +.36 

48.0  +0.4 

32.72     .31 

1.8     1.0  ' 

34.6 

8.21  +.23 

44.1  -9.3 

40.33  +.60 

52.6  +1.7 

48.6  +0.8 

33.01  +.98 

1.0  -0.7. 
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APPARENT  PLACES  FOB  TH£  UPPEB  TRANSIT  AT  WAtiUiNGTOH. 

Mean 
Solar 
Date. 

H  Leonis. 

a  Leonis. 
(Regvlua.) 

32  Ursa 

Majorb. 

7>  Leonis. 

Bight 
Asoension. 

Deolinatlon 
North. 

Bight 
Ascension. 

Deolination 
Korfh. 

Bight 
Asoension. 

North, 

Bight 
Asoension. 

North. 

h     m 

9  46 

+26  31 

h      m 

10    2 

+ 12  30 

h      m 

10    9 

+65  39 

h      m 

10  13 

+20  24 

Jan.    0.6 

a 
23.58  +.30 

// 
55.1  -0.7 

a 
24.41  +.99 

47.6 

-1.4 

a 
53.61  +.59 

45.3  +0.8 

s 
47.72  +.31 

22.4  -1.9 

10.6 

23.86     .96 

54.5    0.4 

24.68     .95 

46.3 

1.9 

54.17     .58 

46.4     1.3 

48.01     .97 

21.3    0.9 

20.6 

24.10     .91 

54.^  -0.1 

24.90     .91 

45.2 

1.0 

54.65     .43 

47.9     1.7 

48.25     .93 

20.6    0.6 

30.6 

24.28     .15 

54.4  +«.9 

25.09     .16 

44.3 

0.7 

55.04     .33 

49.9    9.9 

48.46     .18 

20.2  -0.3 

Feb.   9.5 

24.41     .10 

54.7     0.5 

25.22     .11 

43.8 

0.4 

55.32     .S3 

52.2    9.4 

48.61     .13 

20.1     0.0 

19.5 

24.49  +.05 

55.3  +0.7 

25.31  +.06 

43.5 

-0.9 

55.50  +.19 

54.7  +9.6 

48.72  +.08 

20.2 +0.3  j 

89.5 

24.51     .00 

56.1     0.9 

25.34  +.01 

43.4 

+0.1 

55.56  +.01 

57.5    9.7 

48.77  +.03 

20.7    0.5  i 

Mar.  10.4 

24.48  -.05 

57.1     1.0 

25.33  -.03 

43.6 

0.3 

55.51  -.09 

60.2    9.7 

48.77  -.09 

21.3    0.7 1 

20.4 

24.41     .08 

58.1     1.1 

25.28     .07 

43.9 

0.4 

55.37     .18 

62.8    9.5 

48.73     .06 

22.1     0.8* 

30.4 

24.31     .13 

59.2     1.1 

25  20     .10 

44.4 

0.5 

55.14     .96 

65.3     9.3 

48.65     .09 

22.9    0.9 

1 

Apr.   9.4 

24.18 -.14 

60.3  +1.0 

25.09  -.19 

45.0  +0.6 

54.84  -.33 

67.5  +8.0 

48.55  -.11 

23.9  +0.9 

19.3 

24.03     .15 

61.3     0.9 

24.97     .13 

45.7 

0.7 

54  48     .37 

69.3     1.6 

48.43     .13 

24.8    OJ 

29.3 

23.87     .16 

62.2    0.8 

24.81     .14 

46.3 

0.7 

54.10     .40 

70.7     1.1 

48.30     .14 

25.7    0.8 

May    9.3 

23.72     .15 

62.9    0.7 

24.70     .13 

47.0 

0.7 

53.69     .40 

71.6    0.7 

48.16     .14 

26.5    0.8 ! 

19.3 

23.57     .14 

63.5    0.5 

24.57     .19 

47.6 

0.6 

53.29     .40 

72.0  +0.9 

48.02     .13 

27.2    0.7 

29.2 

23.44  -.13 

63.9  +0.3 

24.45  -.11 

48.3  +0.6 

52.90  -.38 

72.0  -0.9 

47.90  -.19 

1 

27.8  +0.5 

June   8.2 

23.32     .11 

64.1  +0.1 

24.34     .10 

48.8 

0.5 

52.54     .34 

71.5     0.8 

47.78     .11 

28.3    0.41 

18.2 

23.22     .08 

64.2    0.0 

24.25     .08 

49.3 

0.5 

52.21     .30 

70.5     1.9 

47.68     .09 

28.6    0.9 

28.2 

23.15     .06 

64.0  -0.9 

24.18     .06 

49.7 

0.4 

51.94     .95 

69.0     1.6 

47.60     .07 

28.7  +0.1 ' 

July   8.1 

23.11  -.03 

63.7    0.4 

24.13     .04 

50.1 

0.3 

51.72     .19 

67.2     9.0 

47.54     .05 

28.8  -0.1 

18.1 

23.10     .00 

63.3  -0.5 

24.10  -.09 

50.3  +0.9 

51.56  -.19 

65.0  -9  3 

47.51  -.09 

28.6  -0.9 

28.1 

23.1 1  +.03 

62.6    0.7 

24.10 +.01 

50.4 

+0.1 

51.47  -.06 

62.5     9.6 

47.50     .00 

28.3    0.4 

Aug.  7.0 

23.15    .06 

61.8    0.9 

24.12     .04 

50.4 

-0.1 

51.45  +.01 

59.8    9.8 

47.51  +.03 

27.8    0.5 

17.0 

23.23     .09 

60.9     1.0 

24.17     .06 

50.2 

0.9 

51.50     .08 

56.9    3.0 

47.55     .06 

27.2    0.7 

27.0 

23.33     .19 

59.8     1.9 

24.25     .09 

49.9 

0.4 

51.62     .16 

53.8     3.1 

47.62     .09 

26.4    0.9, 

Sept.  6.0 

23.46  +.15 

58.5  -1.3 

24.36  +.19 

49.4 

-0.6 

51.81  +.93 

50.7  -3.1 

47.72  +.19 

25.4  -1.1 1 

15.9 

23.63     .18 

57. 1     1.6 

.24.49     .15 

48.7 

0.8 

52.08     .30 

47.6     3.1 

47.86     .15 

24.2    1.3, 

25.9 

23.83     .99 

55.5     1.6 

24.66     .19 

47.8 

1.0 

52.42     .37 

44.5    3.0 

48.02     .18 

22.9    1.5 

Oct.    5.9 

24.07     .95 

53.9     1.7 

24.86     .99 

46.7 

1.9 

52.83     .44 

4 1 .5    9.9 

48.22     J» 

21.4    1.6 

15.8 

24.33     .98 

52.2     1.8 

25.10     .95 

45.4 

1.4 

53.31     .51 

38.7     9.7 

48.46     Sb 

19.7    1.7 

25.8 

24.63  +.31 

50.4  -1.8 

25.36  +.98 

43.9 

-1.6 

53.85  +.57 

36.1  -9.4 

48.72  +.96 

17.9-1.8 

Nov.   4.8 

24.95     .33 

48.6     1.8 

25.65     .30 

42.3 

1.7 

54.44     .61 

33.9    9.1 

49.02     .31 

16.0    1.9 

14.8 

25.29     .35 

46.8     1.7 

25.97     .39 

40.5 

1.8 

55.08     .65 

.32.0     1.6 

49.34     .33 

14.1     1.9 

24.7 

25.64     .36 

45.2     1.6 

26.29     .33 

38.7 

1.8 

55.74     .67 

30.6     1.9 

49.68     .34 

12.3     1.8 

Dec.    4.7 

26.00     .35 

43.7     1.4 

26.62     .33 

36.8 

1.8 

56.42     .68 

29.7    0.7 

50.02     .35 

10.4     1.7 

14.7 

26.35  +.34 

42.3  -1.9 

26.95  +.39 

35.1 

-1.7 

57.10  +.66 

29.3  -0.1 

50.37  +.34 

8.8  -1.6 

24.7 

26.68     .39 

41.3     0.9 

27.27     .30 

33.4 

1.6 

57.74     .69 

29.4  +0.4 

50.70     .99 

7.3     1.4. 

34.6 

26.99  +.99 

40.5  -0.6 

27.56  +.98 

31.9 

-1.4 

58.34  +.57 

30.1  +0.9 

51.01  +.30 

6.1  -1.1. 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9DnoonM(H.) 

p  Leonia. 

* 

If  Argna. 

I  Leonia. 

Solar 
DUe. 

Sight 
Aaoenslon. 

DeoUnatioa 
North. 

Bight 
Aaoenaion. 

North. 

Right 
AaceoBion. 

Declination 
South. 

Right 
Asoonaion. 

DeoUnAtion 
North. 

I 

h     m 

10  25 

+76  16 

h     m 

10  26 

+  9  52 

h     m 

10  40 

O           I 

-59     5 

h     m 

10  43 

o       ' 

+  11     7 

!jan.    0.7 

33.90  +.96 

66.9  +1.0 

54.73  +.30 

55.0  -1.6 

8 

44.37  +.43 

28.0  -9.8 

a 
22.01  +.31 

73!  1  -1.7 

1         10.6 

34.83     .87 

68.2     1.5 

55.02     .96 

53.5     1.4 

44.7d     .38 

31.0     3.9 

22.31     M 

71.5     1.4 

20.6 

35.65     .74 

69.9    9.0 

55.26    JU 

52.2    1.9 

45.12     .31 

34.3     3.4 

22.56     .94 

70.2     1.9 

30.6 

:)6.31     .56 

72.2    9.4 

55.46    .18 

51.1     0.9 

45.40     .94 

37.8     3.6 

22.78    .90 

69.1     0.9 

Feb.   9.6 

1 

36.82     .41 

74.8    9.7 

55.62    .13 

50.3     0.6 

45.60     .16 

4 1 .5     3.7 

22.96     .15 

68.4     0.6 

19.5 

37.13 +.» 

77.6  49.9 

55.73  +.08 

49.8  -0.4 

45.72  +.08 

45.2  -3.6 

23.08  +.10 

67.9  -0.3 

'         29.5 

.37.26  +.04 

80.6     3.0 

55.79  +.04 

49.6  -0.1 

45.76  +.01 

48.8    3.5 

23.16     .05 

67.7  -0.1 

Mar.  10.5 

37.21  -.14 

&3.7     3.0 

55.80     .00 

49.6  +0.1 

45.73  -.06 

52.3    3.4 

23.19  +.01 

67.8  +0.9 

20.4 

36.99     .30 

86.6     9.6 

55.78  -.04 

49.8    0.3 

45.63     .13 

55.5     3.1 

23.18  -.03 

68.1     0.4 

30.4 

36.61     .45 

89.3     9.6 

55.72     .07 

50.2     0.4 

45.47     .18 

58.5     9.8 

23.14     .06 

68.5    0.5 

Apr.   9.4 

36.09  -.57 

91.7  +9.9 

55.63  -.10 

50.6  •H).5 

45.26  -.93 

61.1  -9.4 

23.06  -.08 

69.1  +0.6 

19.4 

35.47     .60 

93.7     1.8 

55.53     .11 

51.2    0.6 

45.01     .97 

63.3     9.0 

22.97     .10 

69.7     0.7 

29.3 

34.77     .79 

95.3     1.3 

55.41     .19 

51.9     0.7 

44.72     .30 

65.1     1.6 

22.86     .19 

70.4     0.7 

Mny   9.3 

34.03     .75 

96.3     0.8 

55.28     .19 

52.6     0.7 

44.41     .39 

66.5     1.1 

22.74     .19 

71.2    0.7 

19.3 

33.27     .76 

96.8  +OJk 

55.16     .19 

53.2    0.7 

44.09     .33 

67.3    0.6 

22.61     .19 

71.9     0.7 

29.3 

32.52  -.73 

96.7  -0.3 

55.04  -.19 

53.9  +0.6 

43.76  -.33 

67.7  -0.1 

22.50  -.19 

72.6  +0.7 

Jaue  8.2 

31.80     .69 

96.1     0.9 

54.93     .10 

54.5    0.6 

43.43     .33 

67.5  +0.4 

22.38     .11 

73.3     0.6 

18.2 

31.14     .63 

95.0     1.4 

54.83     .09 

55. 1     0.5 

43.11     .31 

66.8     0.9 

22.28     .10 

73.8    0.5  ' 

23.2 

30.56     .54 

93.4     1.8 

54.75     .07 

55.6     0.5 

42.80     .99 

65.7     1.3 

22.19     .08 

74.3    0.4 

July  8.1 

30.07     .45 

91.3    9.9 

54.68    .05 

56.0    0.4 

42.52     .96 

64.1      1.8 

22.12    .06 

74.7     0.3 

1 

18.1 

29.68  -.34 

88.9  -9.6 

54.64  -.03 

56.4  -H).3 

42.28  -.93 

62.2  +9.9 

22.07  -.05 

75.0  +0.9  ' 

28.1 

29.4 1     .91 

86.1     9.9 

54.62  -.01 

56.6  +0.9 

42.07     .18 

59.8    9.5 

22.03  -.03 

75.2  +0.1 

Aug.   7.1 

29.25  -.09 

a3.0     3.1 

54.61  +.01 

o6.7    0.0 

41.92     .13 

57.3     9.7 

22.01     .00 

75.2  -0.1 

17.0 

29.22  +.03 

79.8     3.3 

54.64     .04 

56.7  -0.1 

4 1 .82  -.07 

54.5    ^.8 

22.02  +.09 

75. 1     0.9 

27.0 

29.:«     .17 

76.4     3.4 

54.69     .07 

56.5     0.3 

41.78     .00 

51.6     9.9 

• 

22.06     .05 

74.8    0.4 

Sept.  6.0 

29.55  +.30 

73.0  -3.5 

54.77  +.10 

56.1  -0.5 

41.81  +.07 

48.7  +9.8 

22.12  +.08 

74.3  -0.6  ' 

16.0 

29.91     .49 

69.5     3.4 

54.88     .13 

55.5    0.7 

41.92     .14 

45.9     9.6 

22.22     .11 

73.6    0.8  , 

25.9 

30.40     .55 

66. 1     3.3 

55.03     .16 

54.7     0.9 

42.09     .91 

43.4     9.4 

22.35     .15 

72.7     1.0 

Oct.    5.9 

31.02     .67 

62.8     3.9 

55.21     .90 

5:J.7     1.9 

42.34     .99 

41.2     9.0 

22.51     .18 

71.5     1.3 

15.9 

31.75     .79 

59.8     9.9 

55.42     .93 

52.4     1.4 

42.67     .35 

39.4     1.5 

22.71     .99 

70.2     1.5 

1 

25.8 

32.59  +.80 

57.0  -9.6 

55.67  +.96 

50.9  -1.6 

43.05  +.41 

38.1  +1.0 

22.95  +.95 

1 

68.6  -1.7 

Nov.  4.8 

33.53     .96 

54.6     9.9 

55.94     .99 

49.3     1.7 

43.49     .46 

37.4  +0.4 

23.22     .96 

66.9    1.8  , 

14.8 

34.55   1.04 

52.7     1.7 

56.25     .30 

47.4     1.9 

43  97     .49 

37.3  -0.9 

23.51     .31 

65.0     1.9  1 

24.8 

35.62  1.09 

51.2    1.9 

56.57     .31 

45.5     1.9 

44.48     .51 

37.9     0.9 

23.83     ..•« 

63.0    9.0 

Peo.   4.7 

36.73  1.10 

50.3  -0.6 

56.90     .33 

43.6     1.9 

44.99     .51 

39.1     1.5 

24.16     .33 

61.0    9.0' 

14.7 

37.8;)+1.06 

50.0    0.0 

57.23  +.33 

41.7  -1.9 

45.50  +.50 

40.8  -9.0 

24.50  +.33 

59.0  -1.9  ! 

1 

24.7 

38.90  1.03 

50.2  •H>.6 

57.55     .31 

39.8     1.8 

45.98     .46 

43.1     9.5 

24.82     .39 

57.2     1.8 

1 

34.6 

39.90+  .97 

51.1  +1.1 

57.a5  +99 

.     38.2-1.6 

46.42  +.41 

45.9  -3.0 

25.13  +.30 

55.6  -1.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASUINGTON. 

a  (Jrss 

Majorii. 

• 

d  Leonis. 

d  Crateris. 

r  Leonis. 

1 

t>     1 

Declina 
iVort 

tion 
h. 

7 

1 

Declfaiatioi] ' 
North. 

Solar 
Date. 

Bight 
Ascenaion. 

Declination 
North. 

Right 
Ascension. 

Right 
Ascension . 

Deolinatiou 
South, 

Right 
Asoension. 

h      m 

10  56 

+62°  20 

h      m 

11     8 

o 
+  21 

h      »i 

11   13 

o          t 

-14  10 

h      m 

11  22 

+  3  28 

Jan.    0.7 

48.14  +.56 

65.8    0.0 

8 

8.70  +.33 

69.1 

-1.6 

44.36  +.31 

14.8  -9.3 

8 

10.28  +.39 

23.8  -9.0 

10.7 

48.70     .53 

66.1  •H).6 

9.01     .:)0 

67.7 

1.9 

44.66     .99 

17.2     9.3 

10.59     .90 

21.9    J.6 

20.6 

49.19     .46 

67.0     1.9 

9.30     .97 

66.7 

0.8 

44.93     .95 

19.5    9.3 

10.87     .96 

20.1     1.6 

30.6 

49.62     .38 

68.4     1.6 

9.55     .93 

66.1 

0.5 

45.16     .91 

21.8    9.9 

11.11      .99 

18.6    1.4 

Feb.    9.6 

49.96     .30 

70.3     9.1 

9.76     .18 

65.8  -0.1 

45.35     .17 

23.9    9.1 

11.31     .18 

17.3     1,1 

19.5 

50.22  +.30 

72.6  +9.4 

9.91  +.13 

65.9  +0.9 

45.50 +.19 

25.9  -1.9 

11.47  +.14 

16.3-0.9; 

29.5 

50.37     .11 

75. 1     9.6 

*  10.02     .09 

66.2 

0.5 

45.60     .08 

27.7     1.6 

11.58     .09 

15.6    0.6 

Mhi-.  10.5 

50.43  -f.Ol 

77.8     9.7 

10.09  +.04 

66.9 

0.7 

45.66  +.04 

29.2     1.4 

11.65     .05 

1.5.1     0.9 

20.5 

50.40  -.07 

80.5     9.7 

10.10     .00 

67.7 

0.9 

45.67     .00 

30.4     1.1 

11.68  +.0J 

14.9-0.1 

30.4 

.50.28     .15 

83.1     9.6 

10.08  -.04 

68.7 

1.0 

45.65  -.04 

31.4     0.9 

11.67 -.09 

15.0  40.1 

Apr.    9.4 

50.09  -.33 

85.6  +9.3 

10.02  -.07 

69.8  +1.1 

45.60  -.06 

32.2  -0.6 

1 1 .63  -.05 

15.2  +0.3 

19.4 

49.85     .37 

87.8     9.0 

9.94     .09 

71.0 

I.l 

45.52     .06 

32.7     0.4 

1 1 .57     .07 

15.5    0.4 

2t).4 

40.56     .31 

89.7     1.7 

9.83     .11 

72.1 

1.1 

45.43     .10 

33.0  -<i.9 

1 1 .49     .09 

16.0    e.5 

May    9.3 

49.23     .33 

91.1       1.9 

9.72     .19 

73.1 

1.0 

45.32     .11 

33.0  +0.1 

11.39     .10 

16.6    0.6 

19.3 

48.90     .34 

92.1     0.8 

9.59     .19 

74.1 

0.9 

45.21     .19 

32.9     0.3 

11.29     .11 

17.2    0.6 

29.3 

48.55  -.34 

ihi.7  +0.3 

9.47  -.13 

74.9 

+0.8 

45.09  -.19 

32.5  +0.5 

11.18  -.11 

17.9  40.7 

June  8.3 

48.22     .38 

92.8  -0.9 

9.35     .19 

75.6 

0.6 

44.97     .19 

32.0     0.6 

11.07     .11 

18.6    0.7 

l«.2 

47  90     .30 

92.4     0.6 

9.23     .11 

76.1 

0.4 

44.86     .11 

31.2    0.8 

10.97     .10 

19.2    0.7 

28.2 

47.62     .87 

91.5     1.1 

9.13     .10 

76.4 

+0.9 

44.75     .10 

30.4     0.9 

10.87     .09 

19.9    0.6 

July    8.2 

47.37     .23 

90.1      1.5 

9.04     .08 

76.5 

0.0 

44.65     .09 

29.4     1.0 

10.78     .09 

20.5    0.6 

lU.I 

47.16  -.18 

88.4  -1.9 

8.96  -.07 

76.5 

-0.9 

44.57  -.08 

28.3  +1.1 

10.70  -.07 

21.1  40.5 

28.1 

47.00     .14 

86.3    9.3 

8.90     .05 

76.2 

0.4 

44.49     .06 

27.1     1.9 

10.63     .06 

21.6    0.4 

Aug.   7.1 

46.89     .08 

83.8    9.6 

8.86  -.03 

75.7 

0.6 

44.44     .04 

26.0     1.9 

10.58     .04 

21.9    0.3 

17.1 

46.84  -.03 

81.1     9.8 

8.85     .00 

75.0 

0.8 

44.41  -.09 

24.8     1.1 

10.55  -.09 

22.2  40.9 

27.0 

46.84  +.04 

78.2    3.0 

8.8(»  +.03 

7^.1 

1.0 

44.40  +.01 

23.7     1.0 

10.55  +.01 

22.3    0.0 

Sept.  6.0 

46.91  +.10 

75.1  -3.9 

8.90  +.06 

73.0 

-1.9 

44.43  +.04 

22.7  +0.9 

10.57  +.04 

22.2  -0.2 

16.0 

47.05     .17 

71.8     3.3 

8.98     .09 

71.7 

1.4 

44.49     .08 

22.0    0.7 

10.6:1     .07 

21.9    0.4 

26.0 

47.25     .34 

68.6     3.3 

9.09     .13 

70.1 

1.6 

44.58    -.11 

21.4     0.4 

10.72     .11 

21.4    0.6 

Oct.    5.9 

47.52     .31 

65.3     3.3 

9.24     .17 

68.4 

1.8 

44.72     .15 

21.2  +0.1 

10.84     .14 

20.7    OJ 

15.9 

47.86     .37 

62.1     3.1 

9.42     .90 

66.5 

9.0 

44.89     .19 

21.3  -0.3 

11.01      .16 

19.6    i.i 

25.9 

4«.27  +.44 

59.1  -3.9 

9.65  +.94 

64.5  ^.l 

45.10  +.93 

21.7-0.6 

11.21  +.99 

18.4  -1.4 

No%'.   4.8 

48.74      .49 

56.3     9.6 

9.91     .98 

62.3 

S.9 

45.35     .97 

22.5     1.0 

1 1 .45     .96 

9 

16.8    1.6 

14.8 

49.26     .54 

53.8     9.3 

10.20     .31 

60.2 

9.9 

45.64     .30 

23.6     13 

11.72     .90 

15.1    i^ 

24.8 

49.H3     .58 

51.7     1.9 

10.52     .33 

58.0 

9.9 

45.95     .39 

25.1     1.6 

12.02     .31 

13.2    8.0 

Dec.    4.8 

50.42     .60 

50.1      1.4 

I0.H6     .34 

55.8 

9.1 

46.27     .33 

26.9     1.9 

12.34     .39 

11.1    9.1 

14.7 

51.03  +.61 

4H.9  -0.9 

11.21   f.35 

53.9 

-1.9 

46.60  +.33 

28.9  -9,1 

12.67  +.33 

9.0  -4.1 

24.7 

51.63     .50 

48.3  -0.3 

1 1 .56     .34 

52. 1 

1.7 

46.03     .33 

31.1     9.3 

13.00     .39 

6.9    8.1 

34.7 

52.22  +.56 

48.3  40.3 

11.90  +.33 

50.6 

-1.4 

47.25  +.30 

33.5  Hi.4, 

13.32  +.39 

4.9-9.0 
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APPASENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

MaM 

A  DracoiiiB. 

V  LeonU. 

P  Leonia. 

y  UraflB  Majoria. 

SoUr 
Date. 

Bight 
Aacenslon. 

BecUnation 
ITorth. 

Right 
Aaoenaion. 

DeolinatiOD 
South. 

Bight 
Ascension. 

Declination 
Xorth. 

Bight 
Ascension. 

Declination 

IfOTth, 

h     m 

11  24 

+69  56 

h     m 

11  31 

o        » 

—  0  12 

b     m 

11  43 

o         / 

+  15  11 

h 
11 

m 

47 

+  54  18 

1 

Jan.    0.7 

43.90  -¥,76 

42J     0.0 

• 

12.48  +.39 

17.1  -9.1 

s 
20.24  +.33 

51.0  -1.8 

a 
55.41 

+.50 

50.2  -0.0 

10.7 

44.64     .71 

42.3  •H).5 

12.79     .99 

19.1      9.0 

20.56     .31 

49.3     1.5 

55.89 

.47 

49.6  -0.3 

20.7 

45.32    .64 

43.2     1.1 

13.07     J» 

21.0     l.B 

20.86     .98 

47.9     1.9 

56.34 

.43 

49.7  +0.3 

30.6 

45.92    .55 

44.6     1.7 

13.:{2     .93 

22.7     1.6 

21.12     .35 

46.9    0.9 

56.75 

.38 

50.2    0.9 

Feb.   9.6 

1 

46.43     .45 

46.5    9.1 

13.52     .19 

24.2     1.4 

21.35     .91 

46. 1     0.6 

57.10 

.33 

51.4     1.4 

19.6 

46.82  +.33 

48.9  +9.5 

13.69  +.14 

25.5  -1.1 

21.54  +.16 

45.8  -0.9 

57.39  +.35 

53.0  +1.8 

29.5 

47.08     .« 

51.6     9.8 

13.81     .10 

26.4     0.8 

21.68     .13 

45.7  +0.1 

57.60 

.18 

54.9    3.1 

Mar.  10.5 

47.22  +.08 

54.4     9.9 

13.89     .06 

27. 1     0.6 

21.77     .07 

45.9    0.4 

57.74 

.10' 

57.2     3.4 

20.5 

47.24  -.04 

57.4     9.9 

13*93  +.09 

27.5    0.3 

21.82 +.03 

46.4     0.6 

57.81 

+.03 

59.7     3.5 

30.5 

47.14     .15 

60.3     3.8 

13.93  -.09 

27.7  -0.1 

21.8: -.01 

47.1     0.8 

57.81 

-.03 

62.3     3.6 

Apr.   9.4 

46.93  -.35 

63.1  +9.6 

13.90  -.04 

27.7  +0.1 

21.81  -.04 

48.0  +0.9 

57.74 

-.09 

64.8  +3.5 

]9.4 

46.63     .34 

65.6     9.3 

13.84     .07 

27.6    0.9 

21.76     .06 

48.9     1.0 

57.62 

.14 

67.2    3.3 

29.4 

46.26     .40 

67.8     9.0 

13.76    .06 

27.2     0.4 

21.69     .08 

50.0     1.0 

57.45 

.16 

69.5    3.1 

Ma^   9.3 

45.8:)     .45 

69.5     1.5 

13.67     .10 

26.8    0.5 

21.60     .10 

51.0     1.0 

57.25 

.91 

71.4     1.8 

19.3 

4.5.36     .48 

70.8     1.0 

13.57     .10 

26.3    0.6 

21.49     .11 

51.9     0.9 

57.03 

.93 

73.0     1.4 

1 

29.3 

44.87  -.40 

71.6+0.6 

13.47  -.11 

25.7  +0.6 

21.38  -.11 

52.8  46.9 

56.80 

-.95 

74.2  +1.0 

June  8.3 

44.:^     .49 

71.8    0.0 

13.36     .11 

25.0     0.7 

21.27     .11 

53.6     0.7 

56.55 

.95 

74.9     0.5 

18.2 

43.90     .47 

71.6  -0.5 

13.26     .10 

24.3     0.7 

21.16     .11 

54.3     0.6 

56.30 

.35 

75.2  +0.1 

28.2 

43.45     .44 

70.8     1.0 

13.15     .10 

23.6     0.7 

21.05     .10 

54.8     0.4 

56.06 

.94 

75.1  -0.4 

July  8.2 

43.03     .39 

69.5     1.5 

13.06     .09 

23.0    0.7 

20.95     .10 

55.2     0.3 

55.83 

.93 

74.5     0.8 

• 
,         18.2 

42.66  -.34 

67.7  -a.o 

12.98  -.06 

22.3  +0.6 

20.85  -.09 

55.4  +0.1 

55.62 

-.19 

73.5  -1.3 

1 

!         28.1 

42.35     .98 

65.6     9.4 

12.90     .06 

21.7     0.6 

20.77     .07 

55.5  -0.1 

55.44 

.17 

72.0     1.6 

Aug.  7.1 

42. 1 1     .31 

63.0     9.7 

12.85     .04 

21.1     0.5 

20.71     .06 

55.3    0.3 

55.30 

.14 

70.2    3.0 

17.1 

41.93     .13 

60.1     3.0 

12.81  -.03 

20.7     0.4 

20.66     .04 

54.9     0.5 

55.18 

.10 

68.0    3.3 

27.0 

4 1 .84  -.05 

57.0     3.9 

12.80     .00 

20.4  +0.9 

20.64  -.01 

54.4     0.7 

55.11 

.05 

65.5    3.6 

1 
Sepr.  6.0 

41.83  +.03 

53.7  -3.4 

12.81  +.03 

20.3     0.0 

20.64  +.08 

53.6  -0.9 

55.08 

-.01 

62.8  -3.9 

16.0 

41.91     .13 

50.2    3.5 

12.85     .06 

20.3  -0.9 

20.67     .05 

52.6     1.1 

55.11  +.04 

59.8    3.1 

1 

;         26.0 

42.08     .39 

46.6     3.6 

12.93     .10 

20.6     0.4 

20.74     .09 

51.4     1.3 

55.20 

.10 

56.6    3.3 

Oct.    5.9 

42.34     .31 

43.0    3.5 

13.05     .14 

21.2    0.7 

20.85     .13 

49.9     1.6 

55.33 

.16 

5;J.3     3.3 

15.9 

42.71     .41 

39.6     3.4 

13.20     .18 

22.0     1.0 

20.99     .17 

48.3     1.6 

55.53 

.93 

50. 1      3.3 

25.9 

43.16  +.50 

36.2  -3.9 

13.40  +.91 

23.1  -1.9 

21.18 +.31 

46.4  -9.0 

55.78  +.98 

46.8  -3.9 

'No?.  4.9 

4.3.70     .58 

33.2    9.9 

13.63     .95 

24.5     1.5 

21.41     .95 

44.3     9.1 

56.09 

.34 

43.6    3.1 

14.8 

44.33     .60 

30.4     9.6 

13.90     .98 

26.1     1.7 

21.67     .98 

42.2     9.9 

56.46 

.39 

40.6    3.9 1 

24.8 

45.02     .79 

28.0    9.1 

14.19     .31 

28.0     1.9 

21.97     .31 

39.9    9.9 

56.89 

.43 

3T.9     9  6 

Dec.   4.8 

45.76     .76 

26.1     1.6 

14.51     .39 

30.0    9.0 

22.29     .33 

37.7     9.9 

57.35 

.47  1 

35.5     3.9 

1 

1 

14.8 

46.53  +.78 

24.8  -1.1 

14.84  +.33 

32.1  -9.1 

22.62  +.34 

35.5  -9.1 

57.83 

+.49 

1 
3.3.6  -1.7 

24.7 

47.32     .77 

24.0  -0.5 

15.17     .33 

34.2    9.1 

22.96     .34 

33.5    9.0 

58.33 

.49 

32.1     1.9 

34.7 

48.08  +.75 

23.8  -H.l 

15.49  +.31 

36.3  -41.0 

23.29  +.39 

31.6  -1.7 

58.83  +.48 

31.2-0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  VirginiB. 

4  Draconia  (H.) 

y  Corri. 

1 
1 
/3  Chamsleontis. 

Mean 
Solar 
Date. 

1 

Right 
AsoensioiL 

Declination 
North. 

Right 
Ascension. 

DeclinatioD 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DecUnatioD 
SouOl 

h     m 

11  59 

+  9  20 

h     m 

12     6 

+  78    13 

h     m 

12  10 

—16"  55 

h     m 

12  11 

1 

O         1 

-78  40 

Jan.    0.7 

8 

29.61  +.33 

78.4  -3.0 

8 

55.10+1.93 

64.2  -0.4 

8 

8.34  +.34 

II 

2.4 

-9.9 

8 

49.63+1.19 

1            u 

59.2  -1.4 

10.7 

29.93     .31 

76.6     1.8 

56.31    1.18 

64.1  +0.9 

2.66     .39 

4.6 

9.3 

50.79  1.19,     60.9    9.0 

20.7 

30.23     .99 

74.9     1.5 

57.46  1.11 

64.6     0.9 

2.97     .99 

6.9 

9.3 

51.87  1.09 

63.2    9.5 

30.6 

30.50     .35 

73.5     1.9 

58.52  1.00 

65.8    1.5 

3.25     .96 

9.2 

9.9 

52.83     .80 

65.9    9.9 

Feb.    9.6 

30.74     .91 

72.5    0.9 

59.45     .85 

67.5    9.0 

3.48     .99 

11.4 

9.1 

53.65     .75 

69.1     3.3 

19.6 

30.93  +.17 

71.7  -0.6 

60.23+  .68 

69.H  +9.5 

3.69  +.18 

13.4 

-a.o 

54..32+  .59 

72.5  -3.5 

29.6 

31.08     .13 

71.3  -0.3 

60.82     .49 

72.4     9.8 

3.85     .14 

15.3 

1.8 

54.82     .49 

76.2    3.7 

Mar.  10.5 

31.19     .09 

71.2    0.0 

61.21     .99 

75.4     3.0 

3.96     .10 

17.0 

1.6 

55.16     .95 

80.0     3.8 

20.5 

31.26     .05 

71.3  +0.3 

61.40+  .09 

78.4     3.1 

4.04     M 

18.5 

1.3 

55.32+  .06 

83.8    3.8 

30.5 

31.29 +.01 

71.7     0.5 

61.38-  .11 

81.6     3.1 

4.08  +.09 

19.7 

1.1 

55.31-  .09 

87.5    3.7 

Apr.    9.5 

31.28 -.09 

72.2  +0.6 

61.17-  .30 

84.6  +9.9 

4.08  -.01 

20.7 

-0.9 

55.15-  .94 

91.1  -3.5 

19.4 

31.25     .05 

72.9     0.7 

60.79     .46 

87.4     9.7 

4.06     .04 

21.4 

0.6 

54.83     .39 

94.5     3.3 

29.4 

31.19     .07 

73.7     0.8 

60.25     .60 

89.9     9.3 

4.01     .06 

22.0 

0.4 

54.36     .53 

97.7    3.0 

May    9.4 

31.12     .08 

74.6     0.8 

59.58     .79 

92.1      1.9 

3.94     .08 

22.3 

-0.9 

53.77     .65 

100.5    9.6 

19.3 

31.03     .09 

75.4     0.8 

58.81     .81 

93.8     1.4 

3.86     .09 

22.4 

0.0 

53.06     .75 

102.9    9.9 

29.3 

30.93  -.10 

76.3  +0.8 

57.97-  .86 

95.0  +0.9 

3.76  -.10 

22.3 

+0.9 

52.26-  .84 

104.9  -1.7 

Jiiii(<  8.3 

30.83     .10 

77.0     0.7 

57.09     .89 

95.6  +0.4 

3.66     .11 

22.0 

0.4 

51.38     .91 

106.3     1.9 

18.3 

30.72     .11 

77.8     0.7 

56.18     .90 

95.7  -0.9 

3.54     .11 

21.5 

0.5 

50.44     .96 

107.3    0.7 

28.2 

30.61     .11 

78.4     0.6 

55.29     .87 

95.2    0.7 

3.43     .19 

20.9 

0.7 

49.46     .98 

107.7  -O.l 

July   8.2 

30.51     .10 

78.9     0.5 

54.44     .83 

94.2     1.3 

3.31     .11 

20.1 

0.8 

48.48     .97 

107.5  +4>.4 

18.2 

30.41  -.09 

79.3  +0.3 

53.63-  .77 

92.7  -1.8 

3.20  -.11 

19.3  +0.9 

47.52-  .94 

• 

106.8  +0.9 

1          28.2 

30.33     .08 

79.6  +0.9 

52.91     .68 

90.7    9.9 

3.10     .10 

18.3 

1.0 

46.60     .87 

105.6    i.5 

Aug.   7.1 

30.25     .07 

79.7     0.0 

52.27     .58 

88.3     9.6 

3.00     .09 

17.2 

1.1 

45.77     .78 

103.9     1.9 

17.1 

30.19     .05 

79.7  -0.1 

51.74     .47 

85.4     3.0 

2.92     .07 

16.1 

I.l 

45.04     .66 

101.7     9.4 

27.1 

30.15  -.03 

79.4     0.3 

51.33     .34 

82.3    3.3 

2.87     .04 

15.1 

1.0 

44.45     .51 

99.2    9.7 

Sept.  6.0 

30.14     .00 

79.0  -0.5 

51.06-  .90 

78.9  -3.5 

2.84  -.01 

14.1 

+0.9 

44.02-  .34 

96.4  +9.9 

16.0 

30.16  +.03 

78.3    0.8 

50.94-  .05 

75.2     3.7 

2.84  +.09 

13.2 

0.8 

43.77-  .15 

93.4    3.0 

26.0 

30.21     .07 

77.5     1.0 

50.9  J+  .11 

71.5    3.8 

2.87     .06 

12.5 

0.6 

43.73+  .06 

90.3    3.0 

Out.    6.0 

30.30     .11 

76.3     1.9 

51.15      .97 

67.7     3.8 

2.95     .10 

12.1 

+0.3 

43.89     .97 

87.3    %S 

15.9 

30.43     .15 

75.0     1.5 

51.50     .43 

63.9    3.7 

3.07     .14 

11.9 

0.0 

44.26     .47 

84.5    2.7 

!          25.9 

30.60  +.19 

73.4  -1 .7 

52.01+  .59 

60.2  -3.5 

3.24  +.19 

12.1 

-0.3 

44.84+  .67 

81.9  +9.4 

Nov.   4.9 

30.81     .33 

71.6     1.9 

52.68     .75 

56.8    3.3 

3.45     .93 

12.6 

0.7 

45.60     .84 

79.7     1.9 

14.8 

31.06     .97 

69.5    9.1 

53.51     .89 

53.6     3.0 

3.70     .97 

13.4 

1.0 

46.53     .09 

78.1     1.4 

1           24.8 

31.34     .30 

67.4     9.9 

54.47   1.09 

50.9     9.5 

3.99     .30 

14.6 

1.4 

47.59  1.11 

76.9    0.8 

iDeo.    4.8 

1 

31.65     .39 

65.2    9.9 

55.54   1.19 

48.6    9.0 

4.30     .39 

16.1 

1.7 

48.74   1.18 

76.4  +0.9 

14.8 

31.98  +.33 

63.0  -9.9 

56.70+1.18 

46.8  -1.5 

4.63  +.33 

17.9 

-1.9 

49.95+1.39 

76.5  -0.4 

24.7 

32.31     .33 

60.9    9.1 

57.91    1.99 

45.6     0.8 

4.97     .33 

20.0 

8.1 

51.17   1.91       77.3    1.1 

34.7 

32.64  +.33 

58.9  -1.9 

59.14+l.M 

45.1  -0.9 

5.31  +.33 

22.2-8^1 

52.37+1.17      7a7  -1.7 
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AFPABENT  PLACES  FOK  THE  UPPEB  TBANBIT  AT  WASHINGTON. 

m 

Solar 
Date. 

f  Virginia. 

a>  Cruoia. 

fi  Corri. 

ff  Draoonia. 

Aao6iialoii. 

BedUaatlaii 

Bight 
Awoenalon. 

Deolinatioii 
South. 

Bight 

DeoUnatloh 
SouUL 

Bight 
Aaoenaton. 

DeeUnatkm 
North. 

BoyA. 

h     m 

12  14 

o       » 

-02 

h     m 
12  20 

-62"  28 

h     m 

12  28 

-22  46 

h     m 

12  28 

+70  28 

Jan.    0.7 

a 
9.03  •l>.33 

35J9  Hi.l 

B 

99.68  +.67 

18.7  -1.6 

B 

99.73  +.34 

96'o  Hi.l 

B 

40.34  +.77 

66.3  -8.8 

10.7 

10.95    .31 

37.9    9.8 

23.94     .64 

90.6    9.9 

30.06     .33 

98.9    9.9 

41.11     .76 

65.7  -8.3 

90.7 

10.56    J9 

39.9    1.8 

33.76     .88 

93.0    9.6 

30.38    .31 

30.5    9.3 

41.86     .73 

65.8  48.3 

30.7 

10.83     .98 

41.6    1.8 

94.93    .44 

95.8    9.9 

30.67    M 

39.9    9.4 

49.66    .87 

66.4     1.8 

Feb.  9.6 

11.07     M 

43.1     1.4 

94.65     .38 

98.9    3.9 

30.93     M 

35.9    9.3 

43.19    .58 

67.7     1.6 

19.6 

1 1 .97  +.18 

44.4  -1.1 

94.99  +.81 

39.3  -3.4 

31.16 +.96 

37.5  -9.9 

43.73  4.48 

69.5  +9.1 

29.6 

11.44     .14 

45.4    8.9 

95.96     .93 

35.7    3.6 

31.34     .18 

39.6     9.8 

44.17     .87 

71.8     9.6 

Mar.  10.6 

11.56     .10 

46.1     8.6 

95.46     .18 

39.3    3.6 

31.48    .19 

41.6     1.9 

44.48     .96 

74.5    9.8 

90.5 

11.64     .86 

46.5     8.3 

95.57     .86 

49.7     3.4 

31.57     .86 

43.4     1.7 

44.67     .13 

77.4     9.9 

30.5 

11.68 +.83 

46.7  -8.1 

95.69  +.81 

46.1     3.3 

31.63     .84 

44.9     1.4 

44.75  +.81 

80.4    3.8 

Apr.  9.5 

11.69    .88 

46.7  +8.1 

95.60  -.86 

49.4  -3.1 

31.66  +.81 

46.3  -1.9 

44.70  -.18 

83.4  +3.8 

19.4 

11.68*.83 

46.6    8.3 

95.59     .11 

59.4     9.9 

31.65 -.88 

47.4     1.8 

44.54     .98 

86.3    9.8 

39.4 

11.63     .86 

46.9    0.4 

95.38    .17 

55.0     9.6 

31.69     .84 

4a3     8.8 

44.99     .98 

89.0    9.6 

May  9.4 

11.57     .87 

45.7     8.5 

95.19     .99 

57.4     9.9 

31.56     .87 

48.9     8.6 

43.95    .37. 

91.4     9.9 

19.4 

11.50     .88 

45.9     8.6 

94.95     .98 

59.4    1.8 

31.49     .86 

49.3     8.3 

43.55    .43 

93.3     1.8 

99.3 

11.41  -.88 

44.6  +8.6 

94.67  -.99 

61.0  -1.3 

31.40  -.18 

49.5  -8.1 

43.10  -.47 

94.9  +1.3 

Jane  8.3 

11.31     .18 

43.9     8.7 

94.36     .38 

69.1     8.9 

31.99    .11 

49.4  +8.9 

49.61     .58 

95.9    8.8 

18.3 

11.91     .18 

43.9     8.7 

94.01      .34 

69.7  -8.4 

31.18    .19 

49.9     8.4 

49.10     .61 

96.4  +8.3 

98.9 

11.11     .18 

49.6    8.7 

93.68     .36 

69.9  +8.1 

31.06    .19 

48.7     8.6 

41.59    .61 

96.4  -8.3 

July  8.9 

11.00     .18 

41.9    8.8 

93.39    .36 

69.6    8.6 

30.93     .13 

48.0     8.8 

41.08    .48 

95.9    8.8 

18.9 

10.90  -.10 

41.3+0.8 

99.97  -.36 

61 .7  f  1.8 

30.91  -.19 

47.9  +8.9 

40.60  -.47 

94.8  -1.3 

98.9 

10.81     .88 

40.7    0.5 

99.63     .33 

60.5     1.6 

30.68     .19 

40.9     1.1 

40.15     .43 

93.9    1.8 

Aog.  7.1 

10.79     .88 

40.9    8.4 

99.31     .98 

58.7     1.9 

30.57     .11 

45.0     1.9 

39.75     .38 

91.9    9.9 

17. 1 

10.65     .88 

39.9     8.3 

99.04     M 

56.7    9.9 

30.47     .88 

43.8     1.9 

39.40     .39 

88.8    9.6 

97.1 

10.60     .84 

39.6  48.9 

91.81     .18 

54,3    9.6 

30.39    .87 

49.6    1.9 

39.11     .95 

86.0    3.8 

Sept.  6.1 

10.57  -.81 

39.5     8.0 

91 .65  -.13 

51.7  +9.7 

30.34  -.84 

41.4  +1.9 

38.91  -.17 

89.8  -3.3 

16.0 

10.57  +.88 

39.7  -8J8 

91.56 -.86 

49.0     9.7 

30.39    .88 

40.9    1.1 

38.78  -.86 

79.4    3.6 

96.0 

10.61     .85 

40.0    8.4 

91.66  +.84 

46.3    9.7 

30.34  +.84 

.39.9    0.9 

38.74  +.81 

75.8    3.7 

Oet.    6.0 

10.68    .88 

40.6     8.7 

31.64     .13 

43.7     9.5 

30.40     .88 

38.4    0.7 

38.80    .11 

79.1     3.7 

15.9 

10.80    .13 

41.4     1.8 

91.89     .99 

41.9     9.3 

30.50     .18 

37.9    8.4 

38.97    .98 

68.4    3.7 

95.9 

10.95  +.18 

49.5  -1.9 

99.08  +.31 

39.1  +1.0 

30.66  +.18 

37.7  48.1 

39.94 +J8 

64.6  -8.7 

Not.  4.9 

11.15     .88 

43.9    1.6 

99.43     .38 

37.4     1.5 

30.86    M 

37.8  -0.3 

39.61     .43 

61.0    3.5 

14.9 

11.39     .95 

45.5    1.7 

99.86    .46 

36.1     1.8 

31.10    .98 

38.3    8.7 

40.09    .68 

57.6    3.9 

94.8 

11.66     .88 

47.3    1.9 

93.35     M 

35.4  -1^.4 

31.39     .38 

39.9    1.8 

40.66     .61 

54.6    9.9 

Dec.   4.8 

11.96     .31 

49.3    9.1 

93.90     .66 

35.3  -8.9 

31.70     .33 

40.4    1.4 

41.31     .68 

51.9     9.4 

14.8 

19.98  +.39 

51.4  Hit 

94.47  +.58 

35.8  -0.8 

39.04  +.34 

49.0  -1.7 

49.03  +.74 

49.7  -1.9 

94.8 

19.61     .33 

53.5    9.1 

95.05     .56 

36.8    1.3 

39.39     .35 

43.8    9.8 

49.79     .77 

48.0    1.3 

34.7 

19.94  +.38 

55.7  -9.8 

95.63  +.66 

38.5  -1.8 

39.73  +.34 

45.9  -9.9 

43.57  +.78 

47.0  -8.7 

29 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


32a  Camelop.  (H.) 


Right 
AsoenaioD. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.4 
June  8.3 
18.3 
28.3 
July   8.2 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.1 
26.0 

Oot.  6.0 
16.0 

25.9 
Nov.  4.9 
14.9 
24.9 
Dec.    4.8 

14.8 
24.8 
34.8 


h      m 

12  48 


13.92+9.S3 
16.17  9.94 
18.40  9.18 
20.53  9.05 
22.49  1.83 

24.20+1.56 
25.60  1.93 
26.65  .86 
27.33  .48 
27.61+  .09 

27.51-  .99 
27.03  .65 
26.20  .98 
25.07  1.96 
23.68  1.49 

22.08-1.68 
20.33  1.80 

18.48  1.87 
16.59  1.89 
14.70  1.87 

12.86-1.79 

11.12   1.67 

9.51    1.S8 

8.08  1.33 

6.86  1.11 

5.87-  .85 
5.14  .58 
4.71-  .98 
4.57+  .03 
4.76     .35 

5.28+  .68 
6.11  1.01 
7.29  1.39 
8.75  1.60 

10.49  1.85 

12.45+9.05 
14.58  9.18 
16.81+9.95 


Declination 
North. 


+84    0 


a  Can.  Venaticoram. 


Right 
Ascension. 


// 


63.7  -0.8 

63.3  -0.9 

63.4  +0.5 
64.2  1.1 
65.7    1.7 

67.7  +9.9 

70,1  9.6 

72.9  9.9 

76.0  3.1 

79.1  3.1 

82.2  +3.1 
85.2  9.9 
88.0     9.6 

90.4  9.9 

92.5  1.8 

94.0  +1.3 
95.0  0.7 
95.5  +0.9 

95.4  -0.4 

94.7  0.9 

93.5  -1.5 

91.8  1.9 

89.6  9.4 
87.0    9.8 

84.0  3.1 

80.7  -3.4 

77.2  3.7 
73.4     3.8 

69.6  3.9 

65.7  3.8 

61.9  -3.7 

58.3  3.5 

54.8  3.9 
51.8    9.9 

49.1  9.4 

47.0  -1.8 

45.4  1.9 

44.5  -0.6 


h     m 

12  50 


46.18 +.39 
46.57     .39 

46.95  .37 
47.30  .34 
47.63     .30 

47.91  +.96 
48.15  .91 
48.34  .16 
48.48  .11 
48.57     .06 

48.60  +.09 
48.60  -.09 
48.56  .06 
48.48  .09 
48.38    .11 

48.26  -.13 

48.11  .15 

47.96  .16 
47.79  .17 
47.63     .17 

47.46  -.16 
47.30  .16 
47.15  .14 
47.01  .13 
46.89    .10 

46.81  -.07 

46.75  -.04 
46.73  +.01 

46.76  .05 
46.84     .10 

46.97  +.15 
47.15  .91 
47.38  .96 
47.66    .30 

47.98  .34 

48.34  +.37 
48.72     .30 

49.12  +.39 


Declination 
North. 


+  38   54 


6  VirginiB. 


a  Virginii. 
(SpuM.) 


Right 
Ascension. 


// 


76.4  -1.9 
74.7     1.4 

73.6  0.9 
73.0  -0.3 
73.0  +0.9 

73.4  +0.7 
74.4     1.1 

75.7  1.5 
77.4     1.9 

79.4  9.0 

81.5  +9.9 
83.7  9.9 
85.9  9.1 
88.0  9.0 
89.9    1.8 

91.6+1.5 
93.0     1.9 

94.0  0.9 

94.7  0.5 

95.1  +0.1 

95.0  -0.9 

94.6  0.6 

93.8  1.0 

92.6  1.3 

91.1  1.7 

69.2  -9.1 
87.0    9.3 

84.5  9.6 

81.8  9.6 

78.9  3.0 

75.8  -3.1 

72.7  3.1 

69.6  3.1 

66.5  3.0 

63.6  9.8 

61.0  -9.5 

58.6  9.1 

56.7  -1.7 


b      ni 

13    4 


8.15  +.33 
8.48  .39 
8.79  .31 
9.09  .96 

9.36  .96 

9.60  +.99 

9.81  .19 
9.98     .15 

10.11     .11 

10.21  .08 

10.27  +.05 

10.30  +.09 

10.31  -.01 
10.29  .03 
10.25    .05 

10.19  -.07 

10.11     .06 

10.02     .09 

9.92    .10 

9.82  .11 

9.70  -.11 
9.59  .11 
9.48     .11 

9.37  .10 
9.28    .08 

9.21  -.06 

9.16  -.09 
9.15    .00 

9.17  +.04 
9.24     .09 

9.35  +.13 
9.50  .18 
9.70  .99 
9.94     .96 

10.22  .99 

10.53  +.31 
10.85  .33 
11.18  +.34 


Declination 
South. 


-  4  56 

20.4  -9.1 

22.5  9.0 

24.5  9.0 

26.4  1.8 

28.1  1.6 

29.6  -1.4 
30.8  l.l 
31.8    0.8 

32.5  0.6 
33.0    0.4 

33.3  -0.9 

33.4  0.0 
33.3  +0.9 

33.0  0.3 

32.6  0.4 

32.2  +0.5 

31.6  0.5 

31.1  0.6 

30.5  0.6 
29.8  0.6 

29.2  +0.6 

28.6  0.6 

28.0  0.5 
27.5    0.5 

27. 1  0.4 

26.8  +0.9 

26.7  0.0 

26.7  -OJi 
27.0    0.4 

27.5  0.6 

28.3  -0.9 
29.3    1.9 

30.6  1.4 

32.2  1.7 
34.0    1.9 

35.9  -9.0 

38.0  9.1 

40.1  -9.0 


Right 
Ascension. 


h      m 

13  19 


10.60 

+.33 

16.93 

.33 

17.25 

.39 

17.56 

.90 

17.84 

.97 

18.09  +.94 

18.31 

.90 

18.50 

.16 

18.64 

.13 

18.75 

.10 

18.83 

+.06 

18.88 

.03 

18.90  +.01 

18.90 

-.01 

18.87 

.04 

18.82 

-.06 

18.75 

.06 

18.67 

.09 

18.57 

.10 

18.46 

.11 

18.34 

-.19 

18.22 

.19 

18.10 

.19 

17.99 

.11 

17.88 

.00 

17.80 

-.07 

17.73 

.04 

17.71 

-.01 

17.71 

+.03 

17.76 

.07 

17.86  +.19 

18.01 

.17 

18.20 

.91 

18.43 

.95 

18.70 

.99 

19.01 

+.91 

19.33 

.93 

19.66  +.S4 

Deolinatioii 
8<n$tk. 


-10  34 


1/ 


26.4  -9.0 
28.4  9.0 
30.4  9.0 
32.4  1.9 
34.2    1.8 

35.9  -1.6 

37.4  1.4 
38.7  1.9 
39.7    0.9 

40.5  0.7 

41.1  -0.5 
41.5    0.3 

41.7  -0.1 

41.8  0.0 
41.7+0  J 

41.5  +0.3 

41.2  0.4 


40.7 
40.2 
39.6 


0.5 
0.5 
0.6 


39.0  +0.6 

38.4  0.7 
37.7    0.6 

37.1  0.6 

36.5  0.6 

36.0  40.5 

35.6  0.4 
35.3 +0.9 

35.2  0.0 
35.4 -OJ 

35.8-0.5 
36.5  0.8 
.37.5    1.1 

38.7  1.4 
40.2    1.6 


43.6    9.0 
45.8  -9.1 
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APPABENT  PLAC£8  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

C  Virginia. 

11  UrMB  Majoria. 

If  Bootia. 

/9  Centeori. 

m 

—         — 

—    — 

Bight 
Afloenaion. 

DeoUnatioD 
South. 

Bight 
Aaeenaion. 

Declination 
North. 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Aaeenaion. 

Declination 
South. 

h     m 

13  28 

o        / 

-  0     1 

h     m 

13  43 

+49  51 

h     m 

13  49 

O          1 

+  18  57 

h     m 

13  55 

-59  49 

Jan.  0.8 

8 

58.10  +.a9 

17.2  -9.1 

8 

6.02  +.49 

72.1  -«.9 

8 

19.83  +.33 

33.8  -9.4 

8 

64.01  +.66 

32'V  -0.5 

10.8 

58.42     .93 

19.3     9.0 

6.45     .44 

70.1     1.7 

20.16     .33 

31.5     9.0 

54.57     .66 

33.4     l.O 

20.7 

58.74     .31 

21.2    1.0 

6.89     .43 

68.7    1.1 

20.50     .33 

29.7     1.7 

55.13     .55 

34.7     1.5 

30.7 

59.05     .30 

23.0     1.7 

7.32    .49 

67.9  -0.5 

20.82    .31 

28.1     1.3 

55.67     .53 

36.3     1.9 

Feb.  9.7 

59.34     .97 

24.6     1.4 

7.73     .39 

67.7  +0.1 

21.13     .90 

27.0    0.9 

56.18     .49 

38.4    9.9 

19.7 

59.59  +.94 

25.9  -1.9 

8.10  +.35 

68.1  -H).7 

21.41  +.97 

26.3  -0.5 

56.65  +.44 

40.8  -2.5 

29.6 

59.82     .91 

26.9    0.9 

8.43    .31 

69.1     1.3 

21.66     .93 

26.1     0.0 

57.08     .40 

43.5    9.7 

Mar.  10.6 

60.01     .17 

27.6    0.6 

8.72     .95 

70.6    1.7 

21.87     .90 

26.3  +0.4 

57.45     .34 

46.3     9.9 

20.6 

60.16    .14 

28.1     0.3 

8.94     .90 

72.6    9.1 

22.05     .16 

26.8    0.7 

57.76     .98 

49.3     3.0 

30.5 

60.28    .10 

28.3  -0.1 

9.11     .14 

74.8    9.4 

22.19     .19 

27.7     1.0 

58.01     .99 

52.3     3.0 

Apr.  9.5 

60.36  +.07 

28.2  +0.9 

9.22  +.08 

77.4  +9.6 

22.29  +.09 

28.8  +1.9 

58.21  +.16 

55.3  -3.0 

19.5 

60.42    .04 

28.0    0.3 

9.27  +.03 

80.1      9.7 

22.36    .05 

30.1     1.4 

58.34     .10 

58.3    9.9 

29.5 

60.44  +.01 

27.5    0.5 

9.28  -.09 

82.8    9.7 

22.40  +.08 

31.6     1.5 

58.41  +.04 

61.2    9.8 

May  9.4 

60.45  -.01 

27.0    0.6 

9.23     .07 

85.4     9.6 

22.41  -.01 

33.2    1.5 

58.43  -.09 

63.8    2.6 

19.4 

60.42    .03 

26.4    0.7 

9.14     .11 

87.9    9.3 

22.39    .03 

34.7    1.5 

58.38    .07 

66.3    9.3 

29.4 

60.38  -.05 

25.7  +0.7 

9.01  -.14 

90.1  +9.1 

22.35  -.06 

36.2  +1.4 

58.28  -.19 

68.5  -9.0 

Jane  8.4 

60.32    .07 

25.0    0.7 

8.85    .17 

92.0    1.7 

22.28    .07 

37.6    1.3 

58.14     .17 

70.4     1.7 

18.3 

60.24     .09 

24.3    0.7 

8.66     .90 

93.5    1.3 

22.20    .09 

38.8    1.1 

57.94     .99 

71.8     1.3 

28.3 

60.14     .10 

23.6    0.7 

8.45    .99 

94.7    0.9 

22.10    .11 

39.9    0.9 

57.70     .96 

73.0     0.9 

Jaly  8.3 

60.04     .11 

22.9    0.6 

8.22     .93 

95.4  40.5 

21.98    .19 

40.7    0.7 

57.42     .99 

73.7  -0.5 

1 

18.2 

59.92  -.19 

22.3  +0.6 

7.98  -.94 

95.6     0.0 

21.85  -.13 

41.3+0.5 

57.10  -.31 

74.0     0.0 

28.2 

59.80     .19 

21.8    0.5 

7.74     .94 

95.4  -0.4 

21.72    .14 

41.6 +0J3 

56.79     .33 

73.8  +6.4 

Aug.  7.2 

59.68    .19 

21.4    04 

7.50     .93 

94.7     0.9 

21.58    .14 

41.7  H).i 

56.46     .33 

73.2    0.8 

17.2 

59.57     .11 

21.0    0.3 

7.27     .99 

93.6     1.4 

21.44     .13 

41.5     0.3 

56.13     .39 

72.1     1.9 

27.1 

59.46    .10 

20.8  +0.1 

7.06     .90 

92.0     1.8 

21.31     .19 

41.0     0.6 

55.82    .99 

70.7     1.6 

Sept.  6.1 

69.37  -.08 

20.8    0.0 

6.87  -.17 

90.1  -9.9 

21.20 -.10 

40.2  -0.9 

55.55  -JM 

68.9  +1.9 

16.1 

59.30    .05 

20.9  -0.9 

6.72    .13 

87.7    9.5 

21.10    .08 

39.2    IJJ 

55.32     .90 

66.8    9J9 1 

26.1 

59.26  -.09 

21.2    0.4 

6.60    .00 

85.0     9.9 

21.04     .05 

37.9    1.5 

55.16     .13 

64.5    9.3 

Oct.    6.0 

59.26  +.09 

21.8    0.6 

6.54  -.04 

82.0    3.1 

21.01  -.01 

.36.3     1.7 

55.06  -.05 

62. 1     9.4 

16.0 

59.30    .06 

22.6    0.9 

6.53  +.09 

78.7    3.4 

21.02  +.03 

34.4     9.0 

55.06  +.04 

59.7     9.4 

26.0 

59.38  +.11 

23.6  -1.9 

6.58  +.08 

75.2  -3.5 

21.08 +.08 

32.3  -9.9 

55.14  4-.13 

57.4  +9.9 

Not.  4.9 

59.51     .15 

24.9    1.4 

6.69    .15 

71.7     3.6 

21.18    .13 

29.9    9.4 

55.31     .99 

55.3    9.0 

14.9 

59.69    .90 

26.4     1.6 

6.87     .91 

68.1     3.5 

21.34     .18 

27.4    9.6 

55.57     .30 

53.4     1.7 

24.9 

59.91     .94 

28.2    1.8 

7.12     .97 

64.6    3.4 

21.54     .99 

24.8    9.7 

55.91     .38 

51.9     1.3 

Vw.  4.9 

60.17    .97 

30.1     9.0 

7.42    .33 

61.2    3.9 

21.78     .96 

22.1     9.7 

56.33     .45 

50.9    0.8 

14.8 

60.46  +.30 

32.2  -9.1 

7.78  +.38 

58.1  -9.9 

22.06  +.99 

19.4  -9.6 

56.81  +.50 

50.3  +0.3 ' 

24.8 

60.77     M 

34.3    9.1 

8.18     .41 

55.4     9.5 

22.37     .39 

16.9     9.5 

57.33     .54 

50.3  -0.2 

34.8 

61.09  +.39 

36.4  -9.1 

8.60  +.43 

53.1  -9.1 

22.70  +.33 

14.5  -9.9 

57.88  +.56 

50.7  -0.7 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOK.                      , 

1 

Mean 
Solar 
Date. 

a  Oraeonis. 

a  Bootit. 
{JirUurui.) 

d  Bootit. 

pBootis. 

1 

Bight 
Aaoension. 

DeoIinatioD 
North. 

Right 
Aaoension. 

Declination 
North, 

Bight 
Ascension. 

• 

Declination 
North. 

Right 
Aaoonaion. 

DedinatioD 
North. 

h     m 

14     1 

+64  54 

h     m 

14  10 

+ 19  45 

h      m 

14  21 

+  52  21 

b     m 

14  26 

+30  51 

Jan.   0.8 

B 

19.13  +.57 

30.1  -9.3 

8 

31.78  +.39 

56.9  -9.6 

a 
21.15 +.41 

59.5  -9.6 

s 
58.67  +.39 

45.3  -9.6 

10.6 

19.72     .60 

28.1     1.6 

32.10     .39 

54.6    9.9 

21.57     .44 

57. 1     9.1 

59.00     .34 

42.9    OJ 

20.8 

20.33     .61 

26.8    1.0 

32.43     .33 

52.6     1.6 

22.02     .45 

55.3     1.5 

59.35     .35 

40.9    1.8 

30.7 

20.94     .60 

26.1  -0.3 

32.76     .39 

50.9     1.4 

22.47     .44 

54.1     0.9 

59.70     .34 

39.3    ijl 

Feb.   9.7 

21.53     .57 

26.1  +0.3 

33.07     .30 

49.7     1.0 

22.91     .43 

53.6  -0.9 

60.03     .33 

38.2    0  J 

19.7 

22.08  ^M 

26.7  +1.0 

33.36  +.97 

48.9  -0.6 

23.32  +.40 

53.7  +0.4 

60.35  +.31 

:I7.7  -0  J 

29.6 

22.58     .46 

28.0    1.4 

33.62     .95 

48.5  -0.1 

23.70     .36 

54.4     1.0 

60.64     jn 

37.7  40J 

Mar.  10.6 

23.00     .39 

29.8    9.0 

33.85     .91 

48.6  +0.3 

24.03     .31 

55  6     1.5 

60.90     .94 

38.9    0.7 

20.6 

23.35     .31 

32. 1     9.4 

34.04     .18 

49.1     0.7 

24.32     .98 

57.4     9.0 

61.13     .90 

39.2    IJ 

30.6 

23.62     .99 

34.7     9.8 

34.20     .14 

49.9     1.0 

24.54     .90 

59.6    9.4 

61.31     .17 

40.6    14 

Apr.   9.5 

23.79  +.13 

37.6  +3.0 

34.33  +.11 

51.0  +1.9 

24.71  +.14 

62.1  +9.6 

61.46  +.13 

42.3  +1.6 

19.5 

23.88  +.04 

40.6     3.0 

34.42     .07 

52.4     1.4 

24.82    .08 

64.9    9.8 

61.57    .00 

44.2    9.0, 

29.5 

23.87  -.04 

43.7     3.0 

34.47     .04 

53.9     1.5 

24.88  +.03 

67.7     9.8 

61.64     .06 

46.4    9J 

May   9.5 

23.79     .19 

46.6     9.9 

34.50  +.01 

55.5     1.6 

24.67  -.03 

70.5     9.8 

61.66  +.68 

48.5    9.9 

19.4 

23.63    .19 

49.4     9.6 

34.50  -.09 

57.1     1.6 

24.82    .68 

73.2    9.6 

61.68 -.01 

50.7    9.1 

29.4 

23.41  -.95 

51.9  +9.3 

34.47  -.04 

58.7  +1.5 

24.72  -.19 

75.8  +S.4 

61.66 -.04 

52.8  +9.0 

Jane  8.4 

23.12     .31 

54.0     1.9 

34.41     .07 

60.1     1.4 

24.58     .16 

78.0    9.1 

61.59    .07 

54.7     1.8 

18.3 

22.80     .35 

55.7     1.5 

34.33     .00 

61.4     1.9 

24.40     .90 

79.9     1.7 

61.50     .10 

56.4    1.8 

28.3 

22.43     .36 

56.9     1.0 

34.24     .11 

62.6    1.0 

24.19     .93 

81.5     1.3 

61.39    .19 

57.9    1.9 

July  8.3 

22.03     .41 

57.6  +0.5 

34.12     .19 

63.4    0.8 

23.95     .95 

82.5    0.9 

61.26    .14 

59.0    1.0 

18.3 

21.61  -.49 

57.9     0.0 

33.99  -.14 

64.1  +0.5 

23.69  -.97 

83.2  +0.4 

61.11  -.16 

59.9  -H).? 

28.2 

21.19     .49 

57.6  -0.6 

33.85     .15 

64.5  +0.3 

23.42     .98 

83.3  -0.1 

60.94     .17 

60.3  +0.3 

Aug.  7.2 

20.76     .49 

56.7     l.i 

33.70     .15 

64.6     0.0 

23.14     .96 

aS.O     0.6 

60.77     .18 

60.4  -0.1 

17.2 

20.35     .40 

55.4     1.5 

33.55     .15 

64.5  -0.3 

22.86     .97 

82.2     1.0 

60.59     .18 

60.2    0.4 

27.2 

19.97     .37 

53.6    9.0 

33.41     .14 

64.0     0.6 

22.59     .96 

80.9     1.5 

60.42     .17 

59.5    0.8 

Sept.  6.1 

19.62  -.33 

51.4  -9.4 

33.27  -.19 

63.2  -0.9 

22.34  -.93 

79.2  -1.9 

60.26  -.15 

58.5  -I.t 

16.1 

19.32    .97 

48.7     9.9 

33.16     .10 

62.2     1.9 

22.12     .90 

77.0     9.4 

60.11     .13 

57.2    1.5 

26.1 

19.07     .91 

45.7     3.9 

33.07     .07 

60.8     1.5 

21.94     .16 

74.4     9.7 

60.00     .10 

55.4     1.9 

Oct.    6.0 

18.90     .14 

42.3     3.5 

33.02  -.03 

59.2     1.8 

21.80     .11 

71.5     3.1 

59.91     .06 

53.4    9.9 

16.0 

18.80  -.05 

38.7     3.7 

33.00  +.01 

57.2     9.0 

21.72 -.05 

68.3     3.3 

59.87  -.09 

51.0    %A 

26.0 

18.79  +.05 

35.0  -3.6 

33.03  +.06 

55.1  -9.3 

21.70 +.01 

64.9  -3.5 

59.87  +.03 

48.4  -€.7 

Nov.  5.0 

18.87     .13 

31.1     3.6 

33.11      .10 

52.7    9.5 

21.75     .07 

61.3     3.7 

59.93     .06 

45.5    i.9 

14.9 

19.05     .90 

27.3     3.8 

33.24     .15 

50.1     9.6 

21.87     .15 

57.6     3.7 

60.04     .14 

42.5    3.1 

24.9 

19.32     .31 

23.5     3.6 

33.42    .90 

47.4     9.7 

22.06     .99 

53.9     3.6 

60.21     .19 

39.4    3.1 

Dec.   4.9 

19.69    .40 

20.0     3.4 

33.65     .94 

44.6     9.8 

22.32     .99 

50.3     3.5 

60.42     .94 

36.3    3.1 

14.9 

20.13  +.48 

16.8  -3.0 

33.91  +.96 

4 1 .8  -9.7 

22.64  +.34 

46.9  -3.9 

60.69  +.98 

33.2  -3.0 

24.8 

20.64     .54 

13.9     9.6 

34.21     .31 

30.1     9.6 

23.01      .30 

43.8     9.9 

60.98     .31 

30.3    t.8 

34.8 

1 

21.21  +.59 

1 1 .6  -9.0 

34.52  +.39 

36.6  -9.4 

23.42  +.43 

41.2-9.4 

61.31  +.34 

27.7 -«j 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  UnuB  Minorit. 

a*  Gentaart. 

ff  Bootii. 

a*  Libra. 

Heaa 

Solur 
Date. 

Bight 
Aaoenaion. 

Deolinatioii 
Iforth, 

Bight 
AaoenMon. 

aoutk. 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Aeoenaiou. 

Declination 
South. 

b     ni 

14  27 

O            f 

+76  11 

h     m 
14  31 

-60  22 

h     m 

14  40 

+27  32 

b     m 

14  44 

o       / 

-15  84 

Jan.   0.8 

8 

49.19 +.85 

97.9  -fl.4 

■ 
59.19  +.53 

9.0     0.0 

8 

4.19  +.31 

46.7  -4.6 

a 
39.46  +.39 

9r.8  -1.6 

10.8 

43.10     .M 

95.8    1.8 

59.67     .65 

9.9  -0.6 

4.51     .33 

44.3     9.3 

39.79     .39 

93.4     1.8 

20.8 

44.08    .90 

94.3    1.1 

60.99     .55 

10.0     1.0 

4.85    .34 

49.9     1.0 

40.11      .33 

95.1     1.7 

30.7 

45.08  1.00 

93.5  -0.5 

60.78     .54 

11.9     1.4 

5.19     .33 

40.5     1.4 

40  44     .39 

96.7    1.8 

Feb.  9.7 

46.08     .98 

93.4  +0.9 

61.31     .69 

19.8    1.8 

5.59     .39 

39.3    0.0 

40.76     .31 

98.4     1.6 

19.7 

47.04  +.93 

94.0  •H).9 

61.89 +.49 

14.7  -9.1 

5.83  +.30 

38.6  -0.4 

41.06  +.99 

29.9  -1.6 

89.7 

47.99     .84 

9.5.1     1.5 

69.99     .44 

17.0     9.4 

6.13     .98 

38.4  +0.1 

41.34     .97 

31.3     1.8 

Mar.  10.6 

48.71     .79 

96.9    9.0 

69.71     .40 

19.4     9.6 

6.39     .95 

38.8    0.5 

41.59     .94 

39.6    IJI 

90.6 

49.37     .58 

29.9    95 

6:).0a     .34 

99. 1     9.7 

6.69    .91 

39.5     1.0 

4 1 .89     .91 

33.7     1.0 

30.6 

49.88     .44 

31.8    9.8 

63.40     .90 

94.9     9.8 

6.81     .18 

40.7     1.4 

49.09     .18 

34.6    0.8 

Apr.  9.6 

50.94  +.98 

34.8  +3.0 

63.66  +.93 

97.7  -9.8 

6.97  +.14 

49.3  +1.7 

49.19  +.15 

35.3  -0.8 

19.5 

50.43  +.19 

37.9     3.1 

63.85     .17 

30.6    9.8 

7.09     .10 

44.1     1.9 

49.39     .19 

35.9    0.6 

99.5 

50.47  -.04 

41.0     3.1 

63.99    .11 

33.3    9.7 

7.18    .07 

46.0    9.0 

49.43     .09 

36.3    0.3 

May  9.5 

50.35     .19 

44.1     3.0 

64.06  +.05 

36.0     9.8 

7.93  +.04 

48.1     9.1 

49.51     .06 

36.5    0.9 

19.4 

50.08     .33 

47.0     9.8 

64.08  -.09 

38.6     9.4 

7.25     .00 

50.9    9.1 

49.56     .04 

36.7  -0.1 

S9.4 

49.68  -.46 

49.7  +9.5 

64.03  -.07 

40.9  -9.9 

7.94  -.03 

59.9  +9.0 

49.58  +.01 

36.7    0.0 

Jaoe  8.4 

49.16     .57 

59.0    9.1 

63.93    .13 

43.0    9.0 

7.90     .08 

54.1     1.8 

49.58  -.09 

36.6  +0.1 

18.4 

46.53     .87 

53.8     1.8 

63.77     .19 

44.8    1.7 

7.19     .08 

55.8    1.6 

49.54     .05 

36.5    0.9 

98.3 

47.8:i     .74 

55.9     1.1 

63.55     .94 

46.3    1.3 

7.03    .11 

57.3    1.3 

49.48     .07 

36.3     0.9 

July  8.3 

47.05     .80 

56.1     0.8 

63.99     .98 

47.4     0.9 

6.91     .13 

58.5    1.1 

49.40     .10 

36.0     0.3 

18.3 

46.93  -.83 

56.5  +0.1 

69.99  -.39 

48.0  -0.4 

6.77  -.15 

59.4  +0.7 

49.99  -.19 

35.7  +«.4 

98.3 

45.38     .85 

56.4  -0.4 

69.66     .34 

48.9    0.0 

6.61     .16 

60.0     0.4 

49.17     .13 

35.3    0.4 

Aug.  7.9 

44.53    .84 

55.7    0.9 

69.30     .36 

48.0  +0.4 

6.44     .17 

60.3  +0.1 

49.03    .14 

34.8    OJS 

17.9 

43.70     .89 

54.5    1.5 

61.95    .35 

47.4    0.8 

6.97    .17 

60.1  -0.3 

41.88    .16 

34.3    0.6 

97.9 

49.90     .77 

59.8    1.9 

61.60     .34 

46.3    1.3 

6.10     .17 

59.7    0.6 

41.73     .15 

33.8    0.6 

Sept  6.1 

49.15  -.71 

50.6  -9.4 

61.96 -.31 

44.9  +1.8 

5.94  -.16 

58.9  -1.0 

4 1 .58  -.14 

33.3  +0.6 

16.1 

41.67    .83 

48.0    9.8 

60.98    JK 

43.1     1.9 

6.79    .14 

57.7     1.8 

41.46     .19 

39.9    0.4 

96.1 

40.90     .88 

45.0     8.9 

60.74     .91 

41.0    9.1 

5.66    .11 

56.9    1.7 

41.35     .09 

39.5    0.3 

Got.   6.1 

40.43     .40 

41.6    3.5 

60.57     .18 

38.8    9.3 

5.57     .07 

54.4    9.0 

41.98     .05 

39.2    OJi 

16.0 

40.09    .97 

38.0    3.7 

60.48  -.04 

36.4    9.3 

5.59  -.03 

59.9    9.3 

41.94  -.01 

39.0  +0.1 

96.0 

39.89  -.19 

34.3  -3.8 

60.49  +.05 

34.1  +9.3 

5.51  +.09 

49.8  -9.6 

4 1.96 +.04 

39.0  -0.1 

Nov.  5.0 

39.85  +.09 

30.4     3.8 

60.58    .14 

31.8    9.9 

6.56     .07 

47.1     9.8 

41.39     .09 

39.3    0.3 

15.0 

39.98    .91 

96.5    3.8 

60.77     .93 

99.8    1.9 

5.66    .19 

44.9    9.9 

41.43     .14 

39.7    0.6 

94.9 

40.97     .97 

99.7    3.7 

61.05     .39 

98.0    1.6 

5.81     .17 

41.9    3.0 

41.60     .19 

33.4     0.8 

Dee.  4.9 

40.73    .53 

19.0     3.5 

61.41     .40 

96.6    1.9 

6.01     .99 

38.9    3.0 

41.81      .93 

34.3     1.1 

14.9 

41.33  +.67 

15.7  -3.1 

61.84 +.48 

25.6  +0.7 

6.95  +.96 

35.9  -9.9 

49.06  +.97 

35.6  -1.3 

94.8     49.07    .80 

19.8    9.7 

69.33     .61 

95.1  40.3 

6.54     .30 

39.3    9.7 

49.35    .30 

36.9    1.5 

34.8     49.93  +.91 

10.3  -9.1 

69.86  +.64 

95.1     0.0 

6.85  +.39 

99.6-9.6 

49.66  +.39 

38.5  -1.7 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

(3  Urss  Minoria 

• 

/?  Bootis. 

13  Libre. 

ii'  Bootia. 

Meau 
Solar 
Date. 

Rlt;ht 
Ascension. 

Declination 
Iforth. 

Rlfsbt 
Ascension. 

Declination 
North. 

Rijrht 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DeeUnation' 
North. 

It      m 

14  50 

+74 

36 

li      m 

14  57 

+40  49 

li      m 

15  10 

O            1 

-  8  57 

li      m 

15  20 

1 

+  37  45  i 

Jan.    0.8 

s 
58.38  +.73 

38'.8 

-9.6 

s 
41.79  +..T3 

53"4  -9.9 

8 

57.20  +.99 

59.7  -1.7 

8 

13.68  +.90 

70.9  -9.9 

10.8 

59.16     .81 

36.4 

9.1 

42.14     .35 

50.8     9.4 

57.50     .31 

•61.4     1,7 

14.00     .33 

68.1     9.6 

20.8 

60.01     .87 

34.6 

1.5 

42.50     .37 

48.6    9.0 

57.81     .39 

63.1     1.7 

14.34     .35 

65.7    9.1 

30.8 

60.91     .90 

.33.4 

0.8 

42.88     .37 

46.9     1.4 

58.13     .31 

64.7     1.6 

14.70     .36 

63.8    1.6 

Feb.    9.7 

61.81     .90 

33.0 

-0.1 

43.25     .36 

45.7    0.8 

58.44     .30 

66.2    1.4 

15.05     .35 

62.5    1.1 

19.7 

62.70  +.86 

33.2 

+0.6 

4.3.61  +.35 

45.2  -0.9 

58.74  +.99 

67.6  -1.3 

15.41  +.34 

61.7  -0.5 

89.7 

63.53     .80 

34.1 

1.9 

43.95     .39 

45.2  +0.3 

59.03     .97 

68.8    1.1 

15.74     .39 

61.5  40.1 

Mar.  10.7 

64.29     .71 

35.5 

1.7 

44.25     .99 

45.9    0.9 

59.29     .95 

69.7    0.8 

16.05     .30 

61.9    0.6 

20.6 

64.94     .60 

37.5 

9.9 

44.53     .95 

47.0    1.4 

59.53     .93 

70.5    0.6 

16.33     M 

62.8    1.9 

30.6 

65.48     .47 

40.0 

9.6 

44.76     .91 

48.7     1.9 

59.75    .90 

71.0     0.4 

16.58    .33 

64.2     1.6 

Apr.   9.6 

65.88  +.33 

42.8  +9.9 

44.95  +.17 

50.7  +9.9 

59.93  +.17 

71.3  -0.9 

16.79  +.19 

66.0  +9.0 

19.5 

66.14     .19 

45.9 

3.1 

45.10     .13 

53.0    9  4 

60.09    .14 

71.4     0.0 

16.96     .15 

68.2    8.3 

29.5 

06.26  +.05 

49.0 

3.1 

45.21     .06 

55.5    9.6 

60.22    .19 

71.3  +0.1 

17.09    .11 

70.6    85 

May    9.5 

66.23  -.09 

52.2 

3.1 

45.27  +.04 

58.1     9.6 

60.33    .09 

71.2    OJS 

17.18    .07 

73.1     9.6 

19.5 

66.07     .99 

55.2 

9.9 

45.29     .00 

60.7    9.6 

60.40    .06 

70.9     0.3 

17.23  +.03 

75.7    9.6 

29.4 

65.78  -.34 

58.0  +9.7 

45.27  -.04 

63.3  +fi.4 

60.44  +.03 

70.5  +0.4 

17.23  -.01 

78.2  +9.5 

Jiuitf  8.4 

65.38     .46 

60.5 

9.3 

45.21     .06 

65.6    9.9 

60.46     .00 

70.1     0.4 

17.21     .05 

80.7    9.3 

18.4 

64.87     .55 

62.7 

1.9 

45.12     .11 

67.7    9.0 

60.45  -.03 

69.6    0.5 

17.14     .06 

82.9    9.1 

28.4 

64.28     .63 

64.4 

1.5 

44.99     .14 

69.5     1.7 

60.40    .06 

69. 1     0.5 

17.04     .19 

84.8    lit 

.July    8.3 

63.61     .69 

65.6 

1.0 

44.83     .17 

71.0     1.3 

60.33     .06 

68.7    0.5 

16.91     .15 

86.4    1.5 

18.3 

62.89  -.74 

66.3  +0.5 

44.65  -.19 

72.1  +0.9 

60.24  -.11 

68.2  +0.4 

16.75  -.17 

87.7  +1.1 

28.3 

62.14     .77 

66.5 

-0.1 

44.45     .91 

72.8  +0.5 

60.12    .13 

67.8    0.4 

16.56    .19 

88.6    0.7 

Aug.  7.2 

61.36    .78 

66.2 

0.6 

44.24     .99 

73.0    0.0 

59.98     .14 

67.3    0.4 

16.36    .91 

89.1  +0.3 

17.2 

60.58    .77 

65.3 

1.1 

44.01     .99 

72.8  -0.4 

59.84     .15 

66.9     0.4 

16.14     .99 

89.2  -0.1 

27.2 

59.82     .74 

64.0 

1.6 

43.79     .99 

72.2    0.8 

59.68     .15 

66.6    0.3 

15.92     .99 

88.9    0.6 

S«pt.  6.2 

59.10 -.69 

62.1 

-9.1 

43.57  -.91 

71.1  -1.3 

59.53  -.14 

66.3  +0.9 

15.70  -.91 

88.1  -l.O 

16.1 

58.43     .63 

59.8 

9.5 

43.37     .19 

69.7     1.7 

59.40     .13 

66.1  +0.1 

15.50     .90 

86.9    1.4 

26.1 

57.84     .54 

57.0 

9.9 

43.20     .16 

67.8    9.1 

59.27     .11 

66.1     0.0 

15.31     J7 

85.3    1.8 

Oct.    6.1 

57.35     .44 

53.9 

3.3 

43.05     .19 

65.5    9  5 

59.18     .08 

66.1  -0.1 

15.16    .14 

83.3    9.9 

16.1 

56.96     .39 

50.5 

3.5 

42.96     .07 

62.8    9.8 

59.12 -.04 

66.3    0.3 

15.04     .09 

80.9    9.5 

26.0 

56.70  -.19 

46.8 

-3.7 

42.91  -.09 

59.9  -3.1 

59.11  +.01 

66.7  -0.5 

14.97  -.04 

78.2  -9.8 

Nov.   5.0 

56.58  -.05 

43.0 

3.9 

42.92  +.04 

56.7     3.3 

59.14     .06 

67.3    0.7 

14.95  +.01 

75.2    3.1 

15.0 

56.61  +.10 

39.1 

3.9 

42.98     .10 

53.4     3.4 

59  23     .11 

68.1     0.9 

14.99     .07 

72.0    3.3 

24.9 

56.78     .96 

35.2 

3.8 

43.11     .16 

49.9     3.5 

59.36     .16 

69.2     1.1 

15.09     .13 

68.7    3.4 

Dpc.    4.9 

57.12     .40 

31.5 

3.6 

43.30     .91 

46.4     3.4 

59.54     .90 

70.4     1.3 

15.25     .18 

65.3    3.4 

14.9 

57.59  +.54 

28.0 

-3.3 

43.54  +.96 

43.1  -3.3 

59.77  +.94 

71.8-1.5 

15.46  +.94 

61.9-3.3 

24.9 

58.20     .67 

24.8 

9.9 

43.83     .31 

39.9     3.1 

60.03     .98 

73.4     1.6 

15.72     .98 

58.7    3.1 

34.8 

58.93  +.78 

22.1 

-9.4 

44.16  +.34 

37.0  -9.8 

(K).32  +.30 

75.1  -1.7 

16.02  +.99 

55.7-9  8 
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APPARENT  PLACES  Jj'OR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y^  UrisB 

Minoris. 

a  Coronas  Borenlis. 

a  Serpentii. 

e  SerpentiB. 

Meau 
Solar 
Dat«. 

- 

1 

BigLt 
Aficensiou. 

Declination 
North. 

Bigbt 
AHoenslon. 

Doolination 
North. 

lUgbt 
Aacenaion. 

DeolinatioD 
North. 

Right 
AscenBiou. 

Declination 
North. 

b      m 

15  20 

+72  18 

h      m 

15  29 

O          i 

+27     5 

b     m 

15  38 

o         t 

+  6  46 

b      m 

15  45 

0           1 

+  4  48 

Jan.    0.9 

50.94  +.67 

50.1  -3.0 

n 
54.97  +.98 

3l"4  -9.8 

8 

43.35  +.96 

47.4  -9.9 

8 

12.24  +.96 

6L2  -9.1 

10.8 

51.57     .67 

47.4     9.4 

.55.26     .30 

28.7     9.6 

43.62     .99 

45.3    9.1 

12.51       .98 

59. 1     9.0 

20.8 

52.28     .73 

45.2     1.9 

55.57     .39 

26.4     9.9 

43.92     .30 

43.3     1.9 

12.80     .30 

57.2     1.8 

30.8 

53.04     .77 

43.6     1.3 

55.90     .33 

24.4     1.7 

44.22     .31 

41.5     1.7 

13.11     .30 

55.4     1.6 

Feb.   9.8 

53.83     .79 

42.7  -0.6 

56.23     .33 

22.9     1.3 

44.53     .30 

30.9     1.4 

13.41     .30 

53.9     1.4 

19.7 

54.61  +.T7 

42.5  +0.1 

56.55  +  31 

21.9  -0.7 

44.83  +.30 

38.7  -1.0 

13.71  +.99 

52.6  -1.1 

29.7 

55.37     .73 

42.9     0.8 

56.86     .30 

21.4  -0.9 

45.12     .98 

37.8    0.7 

14.00     .96 

51.7     0.7' 

Mar.  10.7 

56.08     .67 

44.0     1.4 

57.15     .98 

21.4  +0.3 

45.40     .96 

37.3  -0.3 

14.28     .97 

51.2-0.4^ 

20.6 

56.71     J» 

45.7     1.9 

57.4 1     .95 

21.9    0.8 

45.65     .94 

37.2    0.0 

14.53     .94 

51.0     00 

30.6 

57.25     .49 

47.9     9.4 

57  65     .99 

22.9     1.9 

45.88     .99 

37.4  +0.3 

14.77     .99 

51.1  +0.3! 

Apr.   9.6 

.57.69  +.38 

50.4  +9.7 

57.85  +.19 

24.3  +1.6 

46.08  +.19 

37.9  +0.6 

14.97  +.90 

51.5  +0.6 

19.6 

58.01     .96 

5:^4     3.0 

58.03     .15 

26.1     1.8 

46  26     .16 

38.7    0.9 

15.16     .17 

52.2     0  8 

29.5 

58.21     .14 

56.5    3.1 

58.17     .19 

28.0    9.0 

46.40     .13 

39.6     1.1 

15.31     .14 

5.3.1     1.0 

May   9.5 

58.28  +.09 

59.6     3.9 

58.27     .09 

.30.1     9.9 

46.53     .11 

40.8     1.9 

15.44     .11 

54.1      1.1 i 

19.5 

58.24  -.10 

62.8    3.1 

58.34     .05 

32.3     9.9 

46.62     .06 

42.0     1.3 

15.54     .06 

5v5.3     1.9! 

29.5 

58.08  -.91 

65.8  +9.9 

58.37  +.09 

31.5  +9.9 

46.68  +.05 

43.3  +1.3 

15.61  +.05 

56.5  +1.9 

June  8.4 

57.81     .39 

68.5    9.6 

58.37  -.09 

:J6.7     9.1 

46.71  +.01 

44.6     1.3 

15.64  +.09 

57.7     1.9' 

18.4 

57.45    .41 

71.0     9.3 

58.34     .05 

38.7     1.9 

46.71  -.09 

4.5.9     1.9 

15,65  -.01 

58,9     1.1 

28.4 

56.99     .49 

73.1      1.8 

58.28     .08 

40.4     1.7 

46.67     .05 

47.0     1.1 

15.63     .04 

60.0     1.0 

Jul  J   8.3 

56.46     .56 

74.7     1.4 

58.18     .11 

42.0     1.4 

46.61     .07 

48.1     1.0 

15.57     .07 

61.0     0.9^ 

18.3 

.55.86  -.09 

75.9  +0.9 

• 
58.06  -.14 

43.2  +1.1 

46.53  -.10 

49.0  +0.8 

15.49  -.10 

1 

61.9  +0.8; 

28.8 

55.22     .66 

76.5  +«.4 

57.91      .16 

44.2     0.8 

46.41     .19 

49.7     0.7 

15.38     .19 

62.6    0.7 

Aug.  7.3 

54.55     .68 

76.7  -0.1 

57.74     .17 

44.8     0.4 

46.28     .14 

50.3     0.6 

15.24     .14 

63.2    0.6 1 

17.2 

53.86     .69 

76.3     0.7 

57.56     .18 

45.0  +0.1 

46.13     .15 

50.7     0.3 

15.10     .15 

63.6    0.3^ 

'^7.2 

53.17     .68 

75.4     1.9 

57..37     .19 

45.0  -  0.3 

45.97     .16 

50.9  +0.1 

14.94     .16 

63.8  +0.1 

Sf  pt.  6.2 

52.50  -.65 

74.0  -1.7 

57.18 -.18 

44.5  -0.6 

45.81  -.16 

50.9  -0.1 

14.77  -.16 

63.8  -0.1 

16.2 

51.86     .61 

72.1     9.1 

57.00     .17 

43.6     1 .0 

45.65     .15 

.50.6    0.4 

14.61     .15 

63.6    0.3 

26.1 

51.28     .55 

69.7     9.6 

56.84     .15 

42.4     1.4 

45.51      .13 

50.1     0.6 

14.47     .13 

63.2    0.5 

Oct.    6.1 

50.77     .47 

66.9    3.0 

56.70     .19 

40.9     1.7 

45..39     .10 

49.4     0.8 

14.35     .11 

62.6    0.7 

16.1 

50.35     .37 

63.7     3.3 

56.60     .08 

39.0     9.1 

45.31     .07 

48.4     l.I 

14.26     .07 

61.8     1.0 

26.0 

50.03  -.98 

• 
60.3  -3.6 

56.54  -.04 

36.7  -9.4 

45.26  -.09 

47.2  -1.3 

14.21  -.03 

60.7  -1.9 

Nor.   5.0 

49.83  -.13 

56.6     3.8 

56.53  +.01 

34.2     9.6 

45.26  +.09 

45.8     1.6 

14.21  +.09 

59.3     1.4 

15.0 

49.76     .00 

52.8    3.9 

56.57     .06 

31.5    9.8 

45.31     .07 

44.1     1.8 

14.25     .07 

57.8     1.7, 

25.0 

49.83  +.13 

48.9     3.9 

56.66     .19 

28.5    3.0 

45.41     .19 

42.2    9.0 

14.34     .19 

56.0     1.8 

I>ec.   4.9 

50.03     .97 

45. 1     3.8 

1 

56.81      .17 

25.5    3.1 

45.55     .17 

40.1     9.1 

14.48     .16 

.54.1     9.0 

14.9 

50.:W  +.40 

41.4  -3.6 

57.01  +.99 

22.4  -3.0 

45.74  +.91 

38.0  -9.9 

14.67  +.91 

52.0  -9.1 

24.9 

50.83     .58 

37.9     3.9 

57.25     .96 

19.5     9.0 

45.98     .95 

35.7     2.9 

14.90     .94 

49.9    9.1 

34.9 

51.40  +.64 

34.9  -9.8 

57.52  +.99 

16.6  -fl.7 

46.24  +.98 

33.5  -9.9 

15.16  +.96 

47.7  -9.1 
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APPARENT  PIECES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

1 
1 

CUre»] 

Minoria. 

e  Corona  Borealia. 

6  Scorpii. 

t 
/91  Soorpii. 

Mean 
Solar 
Date. 

1 
1 

Bight 
Ascension. 

1 
Deolination 

JfTtk, 

Right 
AsnensioD. 

Dedination 
North, 

Bight 
Asoension. 

Declination 
South, 

Right 
Aaoenaiou. 

1 

DeolhiatioD 
Sovtk. 

]i      m 

15  47 

+78    7 

h     m 

15  52 

+27    11 

h      in 

15  53 

O            1 

-22  17 

ll 
15 

m 

58 

- 19  29 

• 
Jan.   0.9 

8 

59.02+  .70 

73.4  -3.1 

8 

55.22  +.96 

70.2  -9.9 

8 

40.79  +.98 

56.0  -0.8 

8 

53.61 

+.97 

42.6  -1.0 

10.9 

•)l7.CMI      .86 

70.6     9.6 

55.49     .99 

67.4     9.6 

41.09     .31 

56.9     1.0 

53.90 

.90 

43.5    1.1 

20.8 

60.73     .96 

68.2     9.1 

55.79     .31 

65.0     9.3 

41.40     .99 

58.0     l.l 

54.21 

.99 

44.6    1.9 

30.8 

61.76   1.06 

66.3     1.5 

56.11     .39 

62.9     1.9 

41.73     .33 

59.2     \St 

54.53 

.99 

45.8    1.9 

Feb.   9.8 

62.86  1.11 

65.2    0.9 

56.43     .39 

61.3     1.4 

42.06     .33 

60.3     1.9 

.^>4.85 

.39 

47.0     1.9 

19.7 

63.99+1.19 

64.6  -0.9 

56.76  +.89 

60.1  -0.9 

42.39  +.99 

61.5  -1.9 

.55.17 

+.99 

48.2-1.1 

29.7 

65.10  1.09 

64.8  +<»..•• 

57.07     .90 

59.5  -0.4 

42.70     .31 

62.7     1.1 

55.49 

.31 

49.2    1.0' 

Mar.  10.7 

66.16  1.09 

65.6     1.1 

57.37     .90 

59.4  +0.9 

43.01     .90 

63.7     1.0 

55.79 

.90 

.50,2    0.9 

20.7 

67.14     .99 

67.0     1.7 

57.64     .96 

59.8     0.7 

43.29     .97 

64.7     0.9 

56.07 

.97 

51.1     0.8 

30.6 

68.00     .78 

69.0    9.9 

57.90     .94 

60.7     1.1 

43.55     .95 

65.6     0.8 

56.33 

.95 

51.9    0.7 

1 

Apr.   9.6 

68.71  f  .63 

71.4  +a.6 

58.12  +.91 

62.1  +1.6 

43.79  +.99 

66.3  -0.7 

56.56 

+.93 

52.4  -0.6 

19.6 

69.26     .46 

74.1     9.9 

58.31      .18 

63.7     1.8 

44.00     .90 

67.0     0.6 

56.78 

.90 

53.0    0.5 

29.6 

69.63     .88 

77.2    3.1 

58.47     .15 

65.7     9.0 

44.19     .17 

67.6     0.5 

56.96 

.17 

53.4     0.3 

May   9.5 

69.82+  .10 

80.3    3.2 

58.60     .11 

67.8     9.9 

44.34     .14 

68.0     0.4 

57.12 

.14 

53.6    0.9 

19.5 

69.82-  .09 

8:^.5    3.1 

58.70     .06 

70.1     9.3 

44.47     .11 

68.4     0.4 

57.25 

.11 

53.9    0.9 

29.5 

69.64-  .96 

86.6  +3.0 

58.75  +.04 

72.4  +9.3 

44.56  +.08 

68.8  -0.3 

57.35  +.06 

54.0  -0.1 

June  8.4 

69.30     .43 

89.5    9.8 

58.77     .00 

74.6     9  9 

44.62     .04 

69. 1     0.9 

57.41 

.06 

54.1  -0.1 ' 

18.4 

68.78     .56 

92.1      9.5 

58.76  -.03 

76.7     9.0 

44.65  +.01 

69.3     0.9 

57.44 

+.01 

54.2    0.0. 

28.4 

68.13    .79 

94.4    9.1 

58.71     .07 

78.6     1.8 

44.63  -.03 

69.4     0.1 

57.43 

-.09 

54.2    0.0 

July  8.4 

67.35     .84 

96.3     1.7 

58.63     .10 

80.4     1.6 

44.59     .06 

69.5  -0.1 

57.39 

.06 

54.2  +0.1 

18.3 

66.45-  .94 

97.7  +1.9 

58.51  -.13 

81.8  +1.3 

44.51  -.09 

69.5    0.0 

57.32 

-.00 

54.1  +0.1 

28.3 

65.48  1.01 

98.7    0.7 

58.37     .15 

82.9     1.0 

44.40     .19 

69.5  40.1 

57.21 

.19 

54.0    0.1 

Aug.   7.3 

64.44   1.06 

99.1   4^.9 

58.21     .18 

83.7     0.6 

44.26     .15 

69.3     0.9 

57.08 

.14 

53.8    0.9 

17.3 

63.36  1.09 

99.1  -0.3 

58.02     .19 

84.1  +0.9 

44.11     .16 

69  1     0.9 

56.93 

.16 

5:).6    0.9 

27.2 

62.27  1.09 

98.5    0.8 

57.83     .90 

84.2  -0.1 

43.94     .17 

68.8     03 

56.76 

.17 

53.3    0.3 

Sept.  6.2 

61.18-1.06 

97.4  -1.3 

57.63  -.19 

83.9  -0.5 

4.3.76  -.17 

68.5  +0.4 

56.59 

-.17 

53.0  +0J 

16.2 

60.14  1.01 

95.8     1.8 

57.44     .19 

83.2     0.9 

43.59     .16 

68.1     0.4 

56.42 

.16 

52.7    0.3 

26.1 

59.16     .03 

93.7     9.3 

57.26     .17 

82.2     1.9 

43.44     .14 

67.6     0.5 

56.27 

.14 

52.3    0.3 

|Oot.    6.1 

58.26     .83 

91.2    9.7 

57.10     .14 

80.7     1.6 

43.31     .11 

67.2     0.4 

56.14 

.19 

52.0    0.3 

1           16.1 

1 

57.50     .70 

88.3    3.1 

56.98     .10 

79.0     9.0 

43.21      08 

66.8    0.4 

56.04 

.06 

51.7    0.9 

!          26.1 

1 

56.88-  .56 

85.0  -3.4 

56.90  -.06 

76.8  -9.3 

43.16 -.03 

66.4  +0.3 

55.98 

-.04 

51.5  ■M).l 

;  Nov.  5.0 

56.4 1     .38 

81.5     3.6 

56.86  -.01 

74.4     9.5 

43.15  +.09 

66.2  +0.9 

55.97 

+.09 

51.5    0.0 

i          15.0 

56.12-  .19 

77.8    3.8 

56.87  +.04 

71.8    9.8 

43.20     .07 

66.1     0.0 

56.01 

.07 

51.5-0.9 

1          25.0 

56.03+  .01 

74.0    3.8 

56.94     .09 

68.9     9.9 

43.30     .13 

66.2  -0.9 

56.11 

.19 

51.8    0  4 

Dec.   5.0 

56.14     .91 

70.2    3.8 

57.06     .15 

65.9     3.0 

43.46     .18 

66.5    0.4 

56.25 

.17 

52.2    0.5 

14.9 

56.45+  .41 

66.5  -3.6 

57.23  +.19 

62.8  -3.0 

43.66  +.93 

67.0  -0.6 

56.45  +.99 

52-9-0.7 

24.9 

66.95     .59 

63.0     3.3 

57.45     .94 

59.8    9.9 

43.91     .96 

67.7    0.8 

56.69 

M 

53.7    •S 

'          ?4.9 

57.64+  .77 

59.8  -3.0 

57.70  +.97 

56.9  -9.8 

44.19  +.90 

68.6  -0.0 

66.96 +J0 

64.7  -1.1 
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Groonbridge  2320. 

d 

Opbiuchi. 

r  Heroulia. 

Mean 
Solar 
Date. 

Right 
Aaoension. 

DeoUnation 
North. 

Rlgbt 
AfloenaioD. 

Deolination 
South. 

Right 
AaoeniiioD. 

Deolination 
North. 

li     111 

16     5 

+  68 

6 

li 

16 

m 

8 

O            1 

-  3  24 

h      m 

16  16 

+46  34 

Jan.   0.9 

a 
57.48  +.41 

It 
15.0. 

-3.3 

8 

26.73 

+.94 

ll"7-1.7 

20.22  +.96 

47.4  -3.3 

10.9 

57.93     .48 

11.9 

9.9 

26.99 

.97 

13.4     1.7 

20.51     .31 

44.3     3.0 

S0.8 

58.46     .65 

9.2 

9.4 

27.27 

.99 

15.1     1.6 

20.84     .34 

41.4     9.6 

30.8 

59.04     .61 

7.0 

1.9 

27.57 

.30 

16.6     1.5 

21.19      .37 

39.1     9.1 

Feb.  9.8 

69.67     .64 

5.4 

1.9 

27.88 

.30 

18.0     1.3 

21.57     .38 

37.3     1.6 

19.8 

60.31  +.65 

4.5  -6.6 

28.18 

+.30 

19.3  -1.1 

21 .96 +.38 

36.1  -0.9 

89.7 

60.96     .63 

4.3 

40.1 

28.48 

.99 

20.2    0.8 

22.34     .38 

35.5  -0.3 

Mar.  10.7 

61.58     .60 

4.8 

0.8 

28.76 

.98 

20.9     0.6 

22.71     .36 

35.6  +0.4 

20.7 

62.16     .55 

5.9 

1.4 

2f>.03 

.96 

21.3-0.3 

23.06     .34 

36.3     1.0 

30.7 

62.69     .49 

7.6 

1.9 

29.28 

.94 

21.5     0.0 

23.38     .31 

.37.5     1.5 

Apr.   9.6 

63.14  +.41 

0.8  +9.4 

29.50 

+.99 

21.4  +0.9 

23.67  +.97 

39.3  +9,0 

19.6 

63.51     .33 

12.4 

9.8 

29.71 

.19 

21.1     0.4 

23.92     .93 

41.5    9.4 

99.6 

63.79     .93 

15.3 

3.0 

29.89 

.17 

20.6     0.6 

24.13     .18 

44.0    9.7 

Maj   9.5 

6:).98     .14 

18.5 

3.9 

30.04 

.14 

20.0     0.7 

24.28     .13 

46.8    9.8 

19.5 

64.06  +.04 

21.7 

3.9 

30.16 

.11 

19.2    0.8 

24.39     .09 

49.7     9.9 

29.5 

64.05  -.06 

24.9  +3.1 

30.26  +.08 

18.4  +0.8 

24.46  +.04 

52.7  +9.9 

June  8.5 

63.95     .16 

27.9 

9.9 

30.32 

.05 

17.6     0.8 

24.47  -.01 

55.6     9.8 

18.4 

63.75     .94 

30.8 

9.7 

30.35  +.01 

16.8     0.8 

24.43     .06 

68.3     9.6 

28.4 

63.47     .39 

33.3 

9.4 

30.35 

-.09 

16.0     0.8 

24.35     .11 

60.8     9.4 

July   8.4 

63.12     .39 

35.5 

9.0 

30.32 

.05 

15.2     0.7 

24.22     .15 

63.1     9.1 

18.4 

62.69  -.46 

37.3  +1.6 

30.25 

-.08 

14.6  +«.6 

24.05  -.19 

65.0  +1.7 

28.3 

62.21     .51 

38.6 

1.1 

.30.15 

.11 

14.0     0.5 

23.84     .99 

66.5     1.3 

Aug.  7.3 

61.68     .64 

39.4 

06 

:i0.03 

.13 

13.5    0.4 

23.60     .95 

67.5     0.8 

17.3 

61.12     .67 

39.8  +0.1 

29.88 

.15 

13.1     0.3 

23.34     .97 

68.2  +0.4 

27.2 

60.54     .58 

39.6 

-0.5 

29.73 

.16 

12.9     0.9 

23.06     .98 

68.3  -0.1 

Sept.  6.2 

59.95  -.58 

38.9 

-1.0 

29.56 

-.16 

12.7  +0.1 

22.77  -.99 

68.0  -0.6 

16.2 

59.38     .56 

37.6 

1.5 

29.40 

.16 

12.7  -0.1 

22.40     .98 

67.1     1.0 

26.2 

58.84     .59 

35.9 

9.0 

29.24 

.14 

12.8     0.9 

22.21     .96 

65.9     1.5 

Oot.   6.1 

58.35    .47 

33.7 

9.4 

29.11 

.19 

13.1     0.4 

21.97     .93 

64.1     9.0 

16.1 

57.91     .40 

31.0 

9.8 

29.01 

.06 

13.6     0.5 

21.75     .19 

61.9    9.4 

26.1 

57.56  -.31 

28.0 

-3.9 

28.94 

-.04 

14.2  -0.7 

21.58  -.14 

59.3  -9.8 

Nov.  5.1 

57.29     .99 

24.6 

3.5 

28.92 

.00 

15.0     0.9 

21.47     .08 

56.4     3.1 

15.0 

57.12 -.11 

21.0 

3.7 

28.94 

+  .05 

16.1     1.1 

21.42 -.09 

53.2     3.3 

25.0 

57.07     .00 

17.2 

3.8 

29.02 

.10 

17.3     1.3 

21.43  +.04 

49.7     3.5 

I>«h:.  5.0 

57.13  +.19 

1.3.4 

3.8 

29.14 

.15 

18.7     1.5 

21.50     .11 

46.1     3.6 

14.9 

57.31  +.93 

9.5 

-3.7 

29.31 

+.19 

20.3  -1.6 

21 .64  +.17 

42.5  -3.6 

24.9 

57.59     .34 

5.9 

3.5 

29.53 

.93 

22.0    1.7 

21.85     .93 

38.9     3.5 

34.9 

57.98  +.44 

2.5 

-3.9 

29.77 

+.96 

23.7  -1.7 

22.10  +.98 

35.5  -3.3 

a  Soorpii. 
(Antares.) 


Right 
AaoeuMioii . 


h     ni 

16  22 


30.34  +.97 
30.62  .30 
.30.93  .39 
31.26  .33 
31.60     .34 

31.93  +.33 
32.26     .39 

32.59  .31 

32.89  .30 
33.18    SS 

33.45  +.96 
33.69  .93 
33.91  .90 
34.10  .17 
34.26     .14 

34.39  +.11 
34.47     .07 

34.53  +.03 

34.54  .00 

34.52  -.04 

34.46  -.06 
34.36  .11 
34.23     .14 

34.07  ,17 

33.90  .18 

3,3.71  -.19 

33.53  .18 
33.36  .16 
.33.20     .14 

33.08  .10 

33.00  -.06 
32.96  -.01 
32.98  +.05 
33.05  .10 
33.18     .16 

.33.37  +.91 

33.60  .95 
33.86  +.98 


Deolination 
South, 


o 

-26 

id 

M 

46.8  -0.6 

46.4 

0.6 

47.1 

0.8 

47.9 

0.9 

48.8 

0.9 

49.8  -0.9 

50.7 

0.9 

51.6 

0.9 

52.5 

0.8 

53.3 

.0.8 

54.0  -0.7 

54.7 

0.7 

55.3 

0.6 

55.9 

0.6 

66.4 

0.6 

56.9 

-0.6 

67.4 

0.4 

67.8 

0.4 

58.2 

0.3 

58.6 

o.a 

58.7 

-0.9 

58.9 

-0.1 

59.0 

0.0 

59.0  +0.1 

58.8 

0.9 

58.6  +03 

58.3 

0.4 

57.8 

0.4 

57.4 

0.5 

56.9 

0.6 

56.4 

+0.5 

56.0 

0.4 

55.6 

0.3 

55.4  +0.1 

5&.4 

0.0 

.55.5  -0.9 

55.8 

0.4 

56.3  -0.6 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 

1 
1 

1 

17  Draconis. 

P  Herculis. 

• 

A  Draconis. 

1 
C  Ophiachi. 

Mean 
Solmr 
Date. 

Right 
Ascension. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

— ^— ^—      -      1 

Declination 
South. 

h     m 

16  22 

0            / 

+61  45 

h     m 

16  25 

+2f  43 

h     m 

16  28 

+69    0 

h     m 

16  30 

1 

1 
o 

-10  20 

Jan.    0.9 

s 
25.72  +.31 

6r.'4  -3.5 

s 
22..38  +.93 

65.6  -9.8 

s 
8.84  +.35 

• 

34.1  -3.5 

s 
57.54  +.94 

13.9  -1.3 

10.9 

26.07     .38 

58.1     3.1 

22.63     .96 

62.9    9.5 

9.25     .45 

30.8     3.1 

57.79     .97 

15.2    1.3 

20.9 

26.48     .44 

55.2    9  6 

22.90     .98 

60.5    9.3 

9.75     .53 

27.9     9.6 

58.07     .99 

16.5    1.3' 

30.8 

26.95     .48 

52.8    9.1 

23.19     .30 

58.4     1.9 

10.32     .60 

25.5    9.1 

58.36     .30 

17.8     1.9 

Feb.    9.8 

27.45     .51 

51.0     1.5 

2:).50     .31 

56.6     1.5 

10.94     .64 

23.7     1.5 

58.67     .30 

19.0    1.1 

19.8 

27.97  +.52 

49.9  -0.8 

23.81  +.31 

55.3  -1.1 

11.60 +.66 

22.5  -0.8 

58.97  +.30 

20.1  -1.0 

29.8 

28.49     .53 

49.4  -0.9 

24.11     .30 

54.5    0.6 

12.27     .65 

22.0  -6.1 

59.27     .30 

21.0     0.6 

Mar.  10.7 

29.00    .50 

49.5  +0.5 

24.41     .99 

54.1  -0.1 

12.92     .64 

22.2  +0.5 

59.57     .99 

21.7    0.6 

20.7 

29.49     .46 

50.4     1.1 

24.69     .97 

54.3  +0.4 

13.55     .60 

23.1     1.9 

59.85    .97 

22.3    0.4 

30.7 

29.93    .49 

51.8     1.7 

24.{)6     .95 

54.9     0.8 

14.12     .54 

24.5    1.7 

60.12     .96 

22.6  -0.9 

Apr.    9.6 

.30..32  +.36 

1 

53.8  +9.9 

25.20  +.93 

55.9  +1.9 

14.63  +.47 

26.5  +9.9 

60.37  +.94 

22.7    0.0 

19.6 

30.66     .30 

56.3     9.6 

25.4 1     .90 

57.3     1.5 

15.06     .38 

29.0    9.6 

60.59     .99 

22.6  +0.1 ' 

.      29.6 

30.91     .S3 

59. 1     9.9 

25.60     .17 

59.0     1.8 

15.40     .99 

31.8     9.9 

60.80    .19 

22.4    0.3 

May    9.6 

31.12     .16 

62.1     3.1 

25.76     .14 

60.9     9.0 

15.64     .19 

34.9     3.1 

60.98    .16 

22. 1     0.4 

J  9.5 

31.24     .08 

65.3    3.9 

25.89     .11 

63.0    9.1 

15.78  +.00 

38. 1     3.9 

61.13    .14 

21.6    0.4 

29.3 

31.29  +.01 

68.4  +3.1 

25.98  +.07 

65.1  +9.1 

15.82 -.01 

41.3  +3.9 

61.25 +.10 

21.2  +0.5 

Jiiii«  8.5 

31.20 -.0? 

71.6    3.0 

26.04  +.04 

67.2    9.1 

15.76     .11 

44.4     3.1 

61.34     .07 

20.7     0.5 

18.4 

31.16     .14 

74.5    9.8 

26.06     .00 

69.3    9.0 

15.60     .91 

47.4     9.9 

61.39 +.04 

20.2    0.5 

28.4 

30.99    .91 

77.2    9.5 

26.05  -.03 

71.2    1.8 

15.34     .30 

.50.2    9.6 

61.41     .00 

19.7    0.5 

July  S.4 

30.75     .97 

79.6     9.9 

26.00    .07 

73.0    1.6 

15.00     .38 

52.6    9.9 

61.39  -.03 

19.2    0.4 

18.4 

30.45  ».39 

81.6  +1.8 

25.91  -.10 

74.5  +1.4 

14.58  -.45 

54.6  +1.8 

61.34  -07 

18.8+41.4 

28.3 

30.11      .37 

83.2     1.3 

25.80     .13 

75.8     1.1 

14.10     .51 

56.3     1.4 

61.26    .10 

16.4    0.3 

Aug.  7.3 

29.72     .41 

84.3    0.9 

25.65     .16 

76.7     0.8 

1.3.56     .56 

57.4     0.9 

61.14     .13 

18.1     0.3 

17.3 

29.30     .43 

84.9  +0.4 

25.49     .18 

77.4     0.5 

12.97     .60 

58.0  +0.4 

61.00     .15 

17.8    0.3 

27.3 

28.85    .45 

85.0  -0.9 

25.30     .19 

77.7  +0.9 

12.37     .09 

58.1  -0.1 

60.85    .16 

17.6    0.9 

Sept.  6.2 

28.40  -.45 

84.6  -0.7 

25.11  -.19 

77.7  -0.9 

11.74  -.69 

57.7  -0.7 

60.68  -.17 

17.4  +«.i 

16.2 

27.95    .44 

83.7     1.9 

24.92     .19 

77.3     0.5 

11.13     .61 

56.8     1.9 

60.51     .17 

17.3  +0.1 

26.2 

27.52    .49 

82.2     1.7 

24.73     .18 

76.6     0.9 

10.5:)     .58 

55.4     1.7 

60.34     .15 

17.3    0.0 

Oct.    6.1 

27.12     .38 

80.3    9.9 

24.57     .15 

75.6     1.9 

9.97     .53 

.53.5    9.9 

60.20     .13 

17.3  -0.1 

16.1 

26.77     .39 

77.9     9.6 

24.43     .19 

74.2     1.6 

9.47     .46 

51.1     9.6 

60.08     .10 

17.5    0.9 

26.1 

26.47  -.96 

75.1  -3.0 

24.32  -.08 

72.5  -1.9 

9.05  -.38 

48.3  -3.0 

60.00  -.06 

17.8  -6.4 

Nov.  5.1 

26.25     .18 

71.9     3.3 

24.26  -.04 

70.4     9.9 

8.71      .99 

45.1     3.3 

59.96  -.09 

18.2    0.5 

15.0 

26.11     .10 

68.5     3  6 

24.25  +01 

68.1     9.4 

8.47     .18 

41.6    3.6 

59.96  +.03 

18.8    0.7 

25.1) 

26.05  -.01 

64.8     3.7 

24.28     .06 

65.6    9.6 

8.35  -.06 

37.9     3.8 

60.02     .08 

19.5    0.ti 

Dec.    5.0 

26.09  +.06 

61.0     3.8 

24.37     .11 

62.9     9.8 

8.35  +.06 

34.1     3.8 

60.13     .13 

20.4    1.0 

14.9 

26.22  +.17 

57.2  -3  8 

• 

24.51  +.16 

60.1  -9.8 

8.46  +.17 

30.3  -3.8 

60.29  +AB 

21.5-1.9 

24.9 

26.44     .96 

53.4     3.6 

24.70     .90 

57.3     9.8 

8.69     .99 

26.5    3.6 

60.49     .» 

22.7    IJ 

34.9 

26.74  +.34 

49.9  -3.4 

24.02  +.94 

54.5  -9.7 

9.04  +.40 

23.0  -3.4 

60.72  +.9S 

24.0  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

sTriaDgal 

1 
i  Auatralis. 

9  Herculia. 

K  Ophiuchi. 

d  Hercalia. 

1 

Mean 
SolM 
Date. 

I 

1 

Right 
Aaoenaioii. 

Deolinatioii 
South. 

Bight 
Aaoenaioii. 

DeoUnation 
North. 

Kight 
Aacenaion. 

Declination 
North. 

Right 
Ascenaion. 

1 

Declination 
North, 

1i      m 

16  36 

-68  48 

h      m 

16  39 

o         t 

+39    7 

h     m 

16  52 

+    9°  32 

h      m 

16  57 

o        , 

+33  43 

1 

Jan.    0.9 

a 
44.36  +.53 

56.3  +1.7 

a 
1.20  +.99 

68.6  -3.3 

• 
20.06  +.91 

64"o  -9.9 

8 

26.15  +.90 

1 

52"8  -3.1 

10.9 

44.94     .61 

54.7     1.4 

1.45     .96 

65.5    3.0 

20.28    .94 

61.8     9.1 

26.37     .94 

49.8    9.9 

20.9 

45.59     .68 

53.5     1.0 

1 .73     .30 

62.6    9.7 

20.53     .96 

59.7     9.0 

26.63     .27 

47.0     9.6 

30.8 

46.29     .79 

52.7    0.6 

2.04     .39 

60.2     9.9 

20  80     .96 

57.8     1.7 

26  92    .30 

44.5     9.3 

Feb.   9.8 

47.03     .75 

52.4  +0.1 

2.38     .34 

58.2     1.7 

21.09     .99 

56.2     1.4 

27.23    .31 

42.5     1.8 

19.8 

47.80  +.76 

52.5  -0.3 

2.72  +.35 

56.7  -1.1 

21.-38 +.99 

54.9  -1.1 

27.55  +.39 

40.9  -1.3 

•29.8 

48.56     .76 

.53.0    0.7 

3.07     .34 

55.9  -0.5 

21.68     .99 

54.0    0.7 

27.87     .33 

39.9     0.7 

Mar.  10.7 

49.31     .74 

53.8     1.0 

3.41      .33 

55.7  +0.1 

21.96     .98 

53.5  -0.3 

28.20     .39 

39.5  -«.l ' 

20.7 

50.03     .70 

55.0     14 

3.74     .39 

56.0    0.7 

22.24     .97 

53.3  +0.1 

28.51     .31 

39.6  +0.4 , 

30.7 

50.72     .66 

56.6    1.7 

4.05     .99 

57.0     1.9 

22.51     .96 

53.6    0.4 

2S.82     .99 

40.3     1.0 

Apr.  9.6 

51.35 +.61 

58.4  -9.0 

4.33  +.97 

58.4  +1.7 

22.76  +.94 

54.2  +0.8 

29.10  +.97 

1 
41.6  +1.4 

19.6 

51.93     .55 

60.5    9.9 

4.58     .93 

60.3    9.1 

23.00     .99 

55.1     1.0 

29.35    .94 

43.2     1.9 1 

29.6 

52.44     .48 

62.8     9.4 

4.80    .90 

62.6    9.4 

2:).21     .90 

.56.3     1.3 

29.57     .91 

45.3     9.9 

May   9.6 

52.88     .40 

65.3    9.5 

4.98    .16 

65.1     9.6 

23.39     .17 

57.7     1.5 

29.77     .18 

47.6    9.4 

19.5 

53.24     .31 

67.9     9.6 

5.12    .19 

67.8     9.8 

23.55     .14 

59.2     1.6 

29.93    .14 

50.2     9.6 

29.5 

53.51  +S9 

70.6  -9.7 

5.21  +.07 

70.6  +9.8 

23.67  +.11 

60.8  +1.6 

30.05  +.10 

52.8  +9.7 

June  8.5 

53.6i     .18 

73.2     9.6 

5.26  +.03 

73.4     9.7 

23.76    .08 

62.5     1.6 

30.13     .06 

55.5     9.6 

18.5 

53.75  +.oa 

75,9     9.5 

5.27  -.01 

76.1     9.6 

23.8<2  +.04 

64.1     1.6 

30.16  +.09 

58. 1     9.5 , 

28.4 

5:^.72  -.06 

78.3     9.4 

5.24     .06 

78.6     9.4 

23.85    .00 

65.6     \,f> 

30.16  -.03 

60.6     9.4 

July  8.4 

53..'>9     .18 

80.7     9.9 

.5.16     .10 

60.9    9.1 

23.83  -.03 

67.0     1.3 

CO.  1 1     .07 

62.9     9.9; 

18.4 

53.36  -.27 

82.7  -1.9 

5.04  -.14 

82.9+1.8 

23.78  -.07 

68.3  +1.9 

30.02  -.11 

64.9+1.9' 

28.3 

53.05    .35 

84.4     1.6 

4.88     .17 

84.6     1.5 

23.70     .10 

69.3     1.0 

29.89     .14 

66.6     1.6  > 

Aug.  7.3 

52.67     .49 

85.8     1.9 

4.69    .90 

85.8     i.i 

23.59     .13 

70.2     0.8 

29.73     .18 

68.0     1.9^ 

17.3 

.52.22     .47 

86.8    0.7 

4.47     .93 

86.7    0.6 

23.44     .15 

70.9     0.5 

29.54     .90 

69.0     0.81 

27.3 

51.72     .51 

87.3  -0.3 

4.24     .94 

87.1  +0.9 

23.28     .17 

71.3     0.3 

29.33     .92 

69.6  +0.4 

Sept.  6.2 

51.20  -.58 

87.3  +0.9 

3.98  -.95 

87.1  -«.9 

23.10 -.18 

71.5  +0.1 

29.10  -.23 

69.8     0.0 

16.2 

50.68     .51 

86.8    0.7 

3.72     .95 

8(5.7     0.7 

22.93     .18 

71.4  -0.9 

28.86     .23 

69.6  -0.4 

1 

26.2 

50.18     .48 

85.9     1.1 

3.48     .93 

85.7     1.9 

22.75     .17 

71.1     0.5 

28.63     .99 

69.0     0.9 

Oct.    6.2 

49.72     .49 

84.6     1  5 

3.25     .91 

84.4     1.6 

22.59     .15 

70.5     0,7 

28.42     .90 

67.9     1.3 

16.1 

49.34     .34 

82.8     1.9 

3.06     .18 

82.6    9.0 

22.44     .13 

69.7     1.0 

28.22     .18 

66.4     1.7' 

1 

26.1 

49.05  -.34 

80.7  +9.9 

2.90  -.14 

80.4  -9.4 

22.34  -.09 

68.5  -1.9 

28.07  -.14 

64.5  -9.1 

Nov.   5.1 

48.87  -.19 

78.4     9.4 

2.78     .09 

7^.8     9.7 

22.26  -.05 

67.2     1.6 

27.95     .09 

62.2     9.4 1 

15.0 

48.80     .00 

76.0    9.5 

2.72  -.03 

74.9    3.0 

22.24     .00 

65.6     1.7 

27.88  -.04 

59.6     9.7 

1 

25.0 

48.87  +.13 

7.3.5    9.5 

2.71  +.09 

7 1 .7     3.9 

22.26  +.05 

63.7     1.9 

27.66  +.01 

56.7     3.0 

Dw.    5.0 

49.00     .95 

1      71.0     9.4 

2.77     .08 

68.4     3.3 

22.33     .09 

61.7     9.1 

27.90     .07 

53.6     3.1 1 

1 

1.5.0 

49.37  +.37 

68.7  +9.9 

2.88  +.14 

65.0  -3.3 

22.45  +14 

59.5  -9.9 

28.00  +.19 

.50.4  -3.9 

24.9 

49.80     .48 

.     66.7     1.9 

3.05     .19 

61.5    3.4 

22.61     .18 

57.3     9.9 

28.15     .17 

47.2     3.9 

34. !l 

50.33  +68 

1     64.9  +1.5 

3.27  +.94 

58.2  -3.9 

22.82  +.99 

.     55.1  -9.9 

28.34  +.99 

44.0  -3.1 
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APPABEKT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WA8HIN0T0N. 

e  Urae  Minoris. 

a>  Uerculis. 

b  Ophiachi. 

fi  Draoonia. 

HMD 

Solftr 
Date. 

DeoUDatioa 
North, 

Bight 
Aao^sion. 

Deolination 
Korth. 

Bight 
Asoenaion. 

Deolinatioii 
North, 

Bight 
Aaoension. 

I>eeUiiatioii 
South, 

Bight 
AaoenaioB. 

h     m 

16  67 

+82"  12 

h     m 

17    9 

+ 14  80 

)i     m 

17  19 

o          / 

-24     4 

h     » 

17  27 

+62  22 

Jan.    0.9 

a 
1 9.93+  .55 

71.8  -3.5 

a 
30.43  +.19 

70.9  -9.4 

29.54  +.91 

8.2  -0.3 

8 

51.62  +.18 

65'.4  -3.6 

10.9 

20.64     .84 

68.4    3.1 

30.63     .99 

68.6     9.3 

29.77     .95 

8.5    0.4 

51.82     .93 

61.9    3.4 

20.9 

21.61    1.10 

65.5    9.7 

30.87     .95 

66.3    9.1 

30.04     .98 

8.9     0.6 

52.09     .99 

58.6    3.1 

30.9 

22.83  1.31 

62.9    9.3 

31.13     .97 

64.3     1.9 

30..33     .30 

9.4     0.5 

52.40     .33 

55.7    9.7 

Feb.  9.8 

24.24  1.48 

60.9     1.7 

31.41      .99 

62.6     1.6 

30.63     .31 

9.9     0.5 

52.75     .37 

53.2    S.S 

19.8 

25.79+1.59 

59.5  -1.1 

31.70  +.99 

61.2-1.9 

30.95  +.» 

10.5  -0.5 

53.14  +.39 

51.4  -1.6 

29.8 

27.42  1.64 

58.7  -0.4 

32.00     .99 

60.2    0.8 

31.28     .39 

11.0     0.5 

53.54     .41 

50.1     0.9 

Mar.  10.8 

29.07  1.63 

58.6  +0.9 

32.29    .99 

59.6  -0.3 

31.60     .39 

11.4     0.4 

53.95     .41 

49,5  -OJ 

80.7 

30.67  1.56 

59.2    0.8 

32.58     .98 

59.5  +0.1 

31.92     .31 

11.9     0.4 

54.36     .40 

49.5  40.3 

30.7 

32.18  1.43 

60.3     1.4 

32.a5     .97 

59.8    0.5 

32.23     .30 

12.2     0.3 

54.75     .38 

50.1     1.0 

Apr.   9.7 

33.54+1.96 

62.0  +9.0 

33.12 +.95 

60.5  +0.9 

32.52  +.99 

12.5  -0.3 

55.13 +.36 

51.4  +1.5 

19.6 

34.70  1.05 

64.2    9.4 

33.30     .93 

61.6     1.9 

32.80     .97 

12.7     0.9 

55.47     .39 

53.2    9.0 

29.6 

35.63     .81 

66.8    9.7 

33.58     .91 

63.0    1.5 

33.06     .95 

12.9    0.9 

55.78     .98 

55.5    9.5 

Maj    9.6 

36.31     .54 

69.7    3.0 

33.78    .16 

64.6    1.7 

33.30     .93 

13.1      0.9 

56.04     .94 

58.2    9.8 

19.6 

36.71+  .S6 

72.8    3.1 

33.95     .16 

66.4     1.8 

33.52     .90 

13.2    0.9 

56.25     .18 

61.1     3.0 

29.5 

36.84-  .09 

75.9  +3.1 

34.09  +.19 

68.3  +1.9 

33.70  +.16 

13.4  -0.9 

66.41  +.13 

64.2  +3.1 

June  8.5 

36.67     .30 

79.1     3.1 

34.20    .09 

70.2    1.9 

33.84     .13 

13.6     0.9 

56.51      .07 

67.4    3.8 

18.5 

36.24     .57 

82.1     9.9 

34.27     .05 

72.1     1.9 

33.96     .09 

13.8     0.9 

56.55  +.01 

70.6    3.1 

28.4 

35.54     .89 

84.9    9.7 

34.30  +.09 

73.9     1.8 

34.02     .06 

14.0     0.9 

66.53  -.05 

73.6    3.0 

July   8.4 

34.60   1.05 

87.5     9.4 

34.30  -.09 

75.7     1.7 

34.05  +.01 

14.2     0.9 

56.45     .11 

76.5    9.7 

18.4 

33.45-1.95 

89.7  +9.0 

34.25  -.06 

77.2  +1.4 

34.03  -.04 

14.4  -0.9 

56.31  -.16 

79.1  +9,4 

28.4 

32.09  1.43 

91.6    1.6 

34.17     .10 

78.5     1.9 

33.98     .08 

14.7     0.9 

56.12     .91 

81.4    8.1 

Aug.  7.3 

30.59  1.57 

93.0     1.9 

34.06     .13 

79.5     1.0 

33.88     .11 

14.9     0.9 

55.88     .96 

83.2    1.7 

17.3 

28.96  1.68 

93.9     0.7 

33.92     .15 

80.4     0.7 

33.75     .14 

15.0     0.1 

55.60     .30 

84.7    1.9 

27.3 

27.23   1.75 

94.3  +0.9 

33.75     .17 

80.9    0.4 

33.59     .17 

15.1  -0.1 

55.29     .33 

85.7    0.8 

Sept.  0.3 

26.4G-1.78 

94.3  -0.3 

33.57  -.18 

81.2+0.1 

33.42  -.18 

15.2     0.0 

54.95  -.34 

86.3  44.3 

16.2 

83.67  1.T7 

93.7     0.8 

33.38    .19 

81.2-0.9 

33.23     .19 

15.1  +0.1 

54.60     .35 

86.3-0.9 

26.9 

21.92  1.79 

92.6     1.3 

33.20     .18 

80.9    0.5 

33.04     .18 

15.0     0.1 

54.24     .35 

85.8    0.7 

Oct.    6.2 

20.24   1.62 

91.1     1.8 

33.02     .17 

80.3     0.6 

32.86     .17 

14.9     0.9 

53.90     .33 

84.8    \^ 

16.1 

18.67  1.49 

89.1     9.9 

32.87     .14 

79.3     1.1 

32.71     .14 

14.6     0.9 

53.58     .30 

83.4             1.7     ; 

26.1 

17.26-1.31 

86.6  -9.6 

32.74  -.11 

78.1  -1.4 

32.59  -.10 

14.4  +0.2 

B3.30  -.96 

81.4  -9.9 

Nov.  5.1 

16.05  1.10 

83.8    3.0 

32.65     .07 

76.6     1.6 

32.50     .06 

14.2     0.2 

63.06     .91 

79.0    9.6 

15.1 

15.07     .84 

80.6    3.3 

32.61  -.09 

74.8     1.9 

32.47  -.01 

14.0     0.9 

52.88     .15 

76.2    3.0 

25.0 

14.36     .56 

77.2    3.5 

32.01  +.03 

72.8    9.1 

32.48  +.04 

13.9  +0.1 

52.76     .06 

73.0    3.3 

Deo.   5.0 

13.94-  .96 

73.6    3.6 

32.66     .07 

70.6     9.3 

32.55     .09 

13.8    0.0 

52.72  -.01 

69.6    3.5  1 

15.0 

13.83+  .05 

69.9  -3.7 

32.76  +.19 

68.2  -9.4 

32.67  +.14 

13.9  -0.1 

52.74  +.06 

65.9 -3J 

25.0 

14.04     .36 

66.3     3.6 

32.90     .16 

65.8     9.4 

32.84     .19 

14.1     0.9 

52.83     .18 

62.3    3J 

34.9 

14.55+  .66 

62.8  -3.4 

33.09  +.91 

63.3  -9.4 

33.05  +.93 

14.4  -0.S 

53.00  +.99 

56.7 -«| 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ophiachi. 

u  DraconiB. 

fi  Hereaiis. 

^1  Draconis. 

Mean 
Solar 
Date. 

Bight 
Aaoenaion. 

J>eeli2iAtion 
North. 

Bight 
Ascension. 

Declination 
ITorth. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

17  29 

+ 12*  38 

h     m 

17  37 

+68  48 

h     m 

17  42 

+27  47 

h     m 

17  43 

+  72    11 

Jan.    1.0 

8 

48.09  +.17 

36.1  -9.3 

a 
38.86  +.17 

36.0  -3.7 

H 

8.44  +.15 

n'.'g  -9.9 

B 

51.69  +.16 

74.4  -3.7 

10.9 

48.88    .90 

33.8    9.9 

33.09     .98 

38.4     3.5 

8.61     .19 

18.0     9.8 

51.92     .30 

70.7     3.5 

^.9 

48.50     .S3 

31.6    9.1 

33.43     .30 

89.0     3.9 

8.88     .93 

9.8     9.6 

52.28     .49 

67.3     3.9 

30.9 

48.75     .96 

89.6     1.8 

33.86     .47 

86.0    9.8 

3.07     .96 

6.7     9.3 

52.76     .53 

64.3     9.8 

Feb.   9.8 

43.08     .97 

87.9     1.6 

34.38     .55 

83.5     9.3 

3.34     .98 

4.6     1.9 

53.34     .69 

61.7     9.3 

19.8 

43.30  +.98 

86.5  -1.9 

34.95  +.60 

81.5-1.7 

3.68  +.99 

8.8  -1.5 

53.99  +.68 

59.6  -1.8 

20.8 

43.59     .^ 

85.5    0.8 

35.57     .63 

80.1     1.0 

3  93     .30 

1.6     1.0 

54.71     .73 

58.8     l.l 

Mar.  10.8 

43.88    .99 

84.9  -0.4 

36.88     .65 

19.4  -0.4 

4.83     .31 

0.8 -0.5 

55.45     .75 

57.4  -0J> 

80.7 

44.17     .98 

84.7     0.0 

36.87     .64 

19.4  +0.3 

4.54     .30 

0.6  +0.1 

56.21     .74 

57.3  +0.9 

30.7 

44.45     .9B 

85.0  +0.4 

37.50     .61 

80.0     0.9 

4.84     .99 

1.0     0.6 

66.94     .79 

57.8    0.9 

Apr.  9.7 

44.78  +.96 

85.6  +0.8 

38.09  +.57 

81.3  +1.6 

5.13  +.98 

1.8+1.1 

67.64  +.67 

59.0  +1.5 

19.7 

44.97     .94 

86.6     1.1 

38.63     .51 

83.1     9.1 

5.40     .96 

3.1      1.5 

58.28     .60 

60.7    9.0 

29.6 

45.81     .99 

87.9     1.4 

39.10     .43 

85.5    9.5 

5.65     .94 

4.8    1.9 

59.84     .51 

63.0    9.5 

Maj   9.6 

45.48     .90 

89.4     1.6 

.39.50     .35 

88.8    9.9 

5.88     .91 

6.9    9.9 

59.30     .41 

65.7    9.8 

19.6 

45.61      .17 

31.8     1.8 

39.80     .96 

3K8    3.1 

6.08     .18 

9.8    9.4 

59.66     .30 

68.6    3.1' 

29.6 

45.77  +.14 

33.0  +1.9 

40.01  +.16 

34.4  +3.3 

6.85  +.15 

11.6  +9.5 

59.90  +.18 

71.8+3.9 

Jane  8.5 

4.5.90     .11 

34.9     1.9 

40.18  +.05 

37.7     3.3 

6.38     .11 

14.8    9.5 

60.08  +.06 

75.1     3.3 

18.5 

45.99     .07 

36.7     1.8 

40.18 -.05 

41.0     3.3 

6.46    .07 

16.7    9.5 

60.03  -.06 

78.3     3.9 

88.5 

46.04  +.03 

38.5     1.7 

40.08     .15 

44.8     3.1 

6.51  +.03 

19.8    9.4 

59.90     .18 

81.6    3.1 

July  8.4 

46.06     .00 

40.8     1.6 

39.88     .95 

47.3     9.9 

6.51  -.09 

81.5    9.9 

59.66     .30 

84.6    9.9 

18.4 

46.03  -.04 

41.7  +1.4 

39.53  -.34 

50.0  +9.6 

6.48  -.06 

83.6  +9.0 

59.31  -.40 

87.4  +9.6 

88.4 

45.97     .08 

43.1     1.9 

39.15     .49 

58.4     9.9 

6.40     .10 

85.5     1.7 

58.86     .50 

89.8    9.3 

Aag.  7.4 

45.87     .11 

44.8     1.0 

38.69     .49 

54.5     1.8 

6.28     .14 

87.1     J. 4 

.58.31     .50 

91.9    1.9 

17.3 

45.74     .14 

45.0     0.7 

38.16     .K 

56.1      1.4 

6.18     .17 

88.4     1.1 

57.68     .66 

93.6     1.4 

87.3 

45.58    .17 

45.7     0.5 

37.59     .60 

57,3     0.9 

5.94     .19 

89.3     0.7 

56.99     .71 

94.8     1.0 

Sept.  6.3 

45.41  -.18 

46.0  +0.9 

36.97  -.63 

57.9  +0.4 

5.74  -.91 

89.9  +0.4 

56.85  -.75 

95.6  +0.5 

10.8 

45.88    .19 

46.1  -0.1 

36.33     .64 

58.1  -0.1 

5.58     .99 

30.1     0.0 

55.48     .77 

95.8    0.0 

86.8 

45.04     .18 

45.9     0.3 

35.69     .64 

57.7     0.6 

5.30     .33 

29.8  -0.4 

54.71     .77 

95.5  -0.6 

Oct.    6.8 

44.85     .17 

45.4     0.6 

35.05     .69 

56.8     J. 9 

5.08     .91 

29.8    0.8 

53.95     .75 

94.6    1.1 

16.8 

44.69    .16 

44.6     0.9 

34.45     .57 

55.4     1.7 

4.88     .19 

88.8    1.9 

53.88     .70 

93.3     1.6 

86.1 

44.56  -.19 

43.5  -1.9 

33,90  -.59 

53.4  -9.9 

4.71  -.16 

86.8  -1.6 

58.54  -.64 

91.4  -9.1 

Kov.  5.1 

44.45     .08 

48.8     1.5 

33.48     .44 

51.0    9.6 

4.57     .19 

85.0    9.0 

51.94     .55 

89.1     9.6 

15.1 

44.40  -.04 

40.6     1.7 

33.08     .35 

48.8    3.0 

4.47     .07 

88.8    9.3 

51.44     .45 

86.3    9.0 

85.1 

44.38  +.01 

38.7     9.0 

38.78     .95 

45.0     3.3 

4.48  -.03 

80.4     9.6 

51.04     .33 

83.8    3.3 

Deo.  5.0 

44.41     .06 

36.7     9.1 

38.53     .14 

41.5     3.6 

4.48  +.09 

17.7     9.8 

50.77     .90 

79.8     9.5 

15.0 

44.49  +.10 

34.4  -9  3 

38.45  -.09 

37.9  -3.7 

4.47  +.07 

14.8  -9.9 

50.64  -.06 

76.1  -3.7 

85.0 

44.68     .15 

38. 1     9.3 

38.49  +.10 

34.1     3.7 

4.57     .19 

11.8     3.0 

50.64  +.07 

72.4     3.7 

35.0 

44.79  +.19 

89.8  -9.3 

38.65  +.91 

30.4  -3.6 

4.78  +.17 

8.8  -9.9 

50.78  +.91 

68.7  -3.6 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draconii. 

7*  Sagittarii. 

fi  Sagittarii. 

17  SerpeDtis. 

Maan 
Solar 
Date. 

Right 
Ascension. 

Declination 
Korth. 

Bight 
Ascension. 

Declination 

Bight 
Ascension. 

SovOh. 

Bight 
Aaoension. 

DpcIinstioD 
South. 

b      ni 

17  53 

+b\  29 

h     m 

17  58 

-30  25 

h     m 

18     7 

o          / 

-21     5 

h     m 

18  15 

1 

-  2  55 

t 

Jan.    )  .0 

8 

67.82  +.13 

70.7  -3.6 

34.27  +.18 

21.3  +0.3 

s 
1.57  +.18 

It 

8.1  -0.9 

8 

28.73  +.14 

1 
32!'2  -1.4 

11.0 

57.99     .19 

67.2     3.4 

34.47     .33 

21.2    0.9 

1 .76     .91 

8.4     0.3 

28.88     .17 

33.5    1.3' 

20.9 

58.21     .95 

63.8     3.9 

34.72     .96 

20.9     0.1 

1.98     .93 

8.7    0.3 

29.07    .90 

34  9    1.3' 

30.9 

'58.48     .90 

60.8    9.8 

34.99     .99 

20.8  +0.1 

2.23     .96 

9.0     0.3 

29.29     .93 

36.1     1J9 

Feb.   9.9 

• 

58.80     .34 

• 

58.2    9.4 

35.29     .31 

20.8    0.0 

2.50     .98 

9.4     0.3 

29^3     Sb 

37.2    1.0' 

19.8 

59.16  +.37 

56.0  -1.8 

35.61  +.39 

20.8    0.0 

2.79  +.30 . 

9.6  -0.9 

29.79  +.«: 

38.2  -0.8 : 

29.8 

59.54     .39 

54.5     1.9 

35.94     .33 

20.9  -0.1 

3.09     .31 

9.9    0.9 

30.06     .98 

38.9    0.6 , 

Mar.  10.8 

59.94     .40 

53.6  -0.6 

36.27     .34 

20.9    0.1 

3.40     .31 

10.0  -0.1 

30.35     SB 

39.3  -0.3" 

20.8 

60.34     .40 

53.3  +0.1 

36.61     .34 

21.0    O.I 

3.71     .31 

10.1      0.0 

30.63     .99 

39.4    0.0' 

30.7 

60.74     .39 

53.7    0.7 

36.95     .33 

21.1     0.1 

4.02     .31 

10.0  +0.1 

30.92     .99 

39.3  +0.3 

Apr.   9.7 

61.12  +.37 

54.8  +1.3 

37.28  +.39 

21.2  -0.1 

4.33  +.30 

9.9  +0.9 

31.20  +.98 

38.9  +0.5 

19.7 

61.48    .34 

56.3     1.8 

37.60     .31 

21.3    0.1 

4.63     .99 

9.7    0.9 

31.48     .97 

38.3    0.7 

29.6 

61.81     .31 

58.4     9.3 

37.90     .99 

21.5    0.9 

4.91     .96 

9.5    0.9 

31.74     .96 

37.5    0  9 

May    9.6 

62.09     .96 

60.9    9.7 

38.18     .97 

21.7    0.9 

5.18     .96 

9.2    0.3 

31.99     .94 

36.5    i.o 

19.6 

62.34     .99 

63.8    9.9 

38.44     .94 

22.0    0.3 

5.43     .93 

9.0     0.9 

32.22    .99 

35.4     1.1 

29.6 

62.53  +.17 

66.8  +3.1 

38.67  +.91 

22.3  -0.4 

5.65  +.91 

8.7  +0.9 

32.43  +.19 

34.2+1.9 

June  8.5 

62.67     .11 

70.0     3.9 

:i8.87     .18 

22.7    0.4 

5.84     .17 

8.5    0.9 

32.60     .16 

33.0    1.9 

18.5 

62.74  +.05 

73.2    ,3.9 

39.02    .14 

23. 1     0.5 

6.99    .13 

8.4  +0.1 

32.75     .13 

31.8    1.1, 

28.5 

62.76  -.01 

76.4     3.1 

39.14     .09 

23.6    0.5 

6. 1 1      .09 

8.4     0.0 

:)2.85     .09 

.30.7    1.1 

July   8.4 

62.72    .07 

79.4     9.9 

39.20  +.04 

24.2    0.6 

6.18  +.05 

8.4     0.0 

32.92     .05 

29.7    1.0 

18.4 

62.62  -.13 

82.2  +9.6 

39.23    .00 

24.8  -0.6 

6.20    .00 

8.4  -0.1 

32.95  +.01 

28.7+0.9 

28.4 

62.47     .18 

84.7    9.3 

39.20  -.05 

25.4     0.6 

6.19 -.04 

8.5    0.1 

32.93  -.04 

27.9    0.7 

Aug.  7.4 

62.26     .93 

86.8    9.0 

39.13     .09 

25.9    0.5 

6.13     .06 

8.7    0.9 

32.87    .06 

27.3    0.1 ! 

17.3 

62.00     .97 

88.6    1.6 

39.01     .13 

26.4     0.5 

6.03     .19 

8.9    0.9 

32.78    .11 

26.8    0.4 

27.3 

61.71     .31 

89.9    1.1 

38.86     .16 

26.9    0.4 

5.90     .15 

9.1     0.9 

32.65    .14 

26.4    0.9 

Sept.  6.3 

61.39 -.33 

90.8  +0.6 

38.69  -.19 

27.2  -«.3 

6.74  -.17 

9.2  -0.9 

32.50  -.16 

26.2  +0.1 . 

16.3 

61.04     .35 

91.2  +0.1 

38.49    .90 

27.4  -0.1 

6.56     .18 

9.4    0.1 

32.33    .17 

26.1    0.0] 

26.2 

60.69    .34 

91.1  H).4 

38.29     .90 

27.5    0.0 

5.37    .n 

9.5  -0.1 

32.15     .18 

26.2  -0.9 ; 

Oct.    6.2 

60.35    .33 

90.4    0.9 

38.09     .19 

27.5  +0.1 

5.19     .18 

9.6    0.0 

31.98    .17 

26.4    0.3' 

16.2 

60.02     .31 

89.3     1.4 

37.91     .17 

27.3    0.9 

5.02    .16 

9.6    0.0 

31.81     .16 

26.8    0.4 

26.2 

59.73  -.98 

87.6  -1.9 

37.75  -.14 

27.0  +0.3 

4.87  -.13 

9.6    0.0 

31.66  -.13 

27.3  -0.6 

Nor.   5.1 

59.47     .93 

85.5    9.3 

37.63    .10 

26.6    0.4 

4.75    .09 

9.6    0.0 

31.54     .10 

28.0    0.7 

15.1 

59.26     .18 

83.0    9.7 

37.56  -.05 

26.2    0.4 

4  68 -.05 

9.6    0.0 

31.46     .06 

28.8    0.9 

25.1 

59.12     .11 

80.1     3.1 

37.53    .00 

25.7    0.5 

4.65     .00 

9.6    0.0 

31.42 -.09 

29.8     1.0 

Dec.   5.0 

59.03  -.05 

76.8    3.4 

37.56  +.06 

25.3    0.4 

4.67  +.04 

9.7  -0.1 

31.42 +.03 

30.9     1.9 

15.0 

59.02  +.09 

73.3  -3.5 

37.65 +.11 

24.9  +0.4 

4.74  +.09 

9.8  -0.9 

31.47 +.07 

32.1  -1.3 

25.0 

59.07     .09 

G9.7     .3.6 1  37.78     .16 
66.1  -3.5 1  37.97  +91 

24.5    0.3 

4.86     .14 

10.1      0.9 

31..57    .11 

33.4     IJ 

35.0 

59.19  +.15 

24.2  +0.3 

5.02  +.18 

10.3  -0.3 

31.70 +.15 

:  34.8-1.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

1  Aq 

uile. 

a  Oc  tan  tie. 

a  Lyrs. 

(Vega.) 

^L; 

^ne. 

1 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

18  29 

O          i 

-  8  19 

h 

18 

-89  15 

h     m 

18  33 

+38  40 

h      in 

18  45 

+33  13 

Jan.    1 .0 

4.54  +.13 

13'.V  -l.O 

m    R        s 
36  32.0+  4.5 

62.5  +3.3 

8 

6.61  +.08 

51.3  -3.9 

8 

54.58  +.08 

63.1  -3.0 

11.0 

4.69     .10 

14.7     1.0 

36  38. 1     7.6 

59.2     3.9 

6.72     .13 

48. 1     3.9 

54.66     .12 

60.1      3.0 

20.9 

4.87     .90 

15.7     1.0 

36  47.2  10.5 

56.2    2.9 

6.88     .18 

45.0     3.0 

54.83     .16 

57.2    2.9 

30.9 

5.08     .93 

16.6     0.9 

36  59.1    13.0 

53.3     9.7 

7.08     .99 

42.0     9.8 

55.01     .90 

54.4     2.6 

Feb.   9.9 

5.32    .95 

17.4     0.7 

.37  13.3  15.9 

50.8     2.3 

7.32     .26 

39.4     9.4 

55.23     .94 

51.9     9.3 

19.9 

5.58  -I-.96 

18.1  -0.6 

37  29.<J+17.0 

48.7  +1.9 

7.59  +.99 

37.3  -1.9 

55.48  +.96 

49.8  -1.9  1 

29.8 

5.85     .98 

18.6     0.4 

37  47.4   18.4 

47.0     1.6 

7.89     .3! 

35.6     1.4 

55.76     .29 

48.1     1.4 

Mar.  10.8 

6.13     .99 

18.8  -0.9 

38    G.3  10.3 

45.8     1.0 

8.21      .33 

34.4     0.6 

56.06     .30 

47.0    0.9* 

20.8 

6.42     .99 

18.9  +0.1 

38  26.0  19.8 

45.0  +0.5 

8.54     ..33 

33.9  -0.3 

56.37     .31 

46.4  -0.3 

30.8 

6.72     .99 

18.7     0.3 

38  45  9  19.9 

44.7     0.0 

8.87     .33 

33.9  +0.4 

56.68     .32 

46.3  +0.2 

Apr.   9.7 

7.01  •I-.99 

18.3  +0.5 

39    5.7+19.5 

44.9  -0.4 

9.21  +.33 

34.6  +0.9 

57.00  +.31 

46.9  +0.8 

19.7 

7.29     .98 

17.8    0.7 

39  25.0   18.8 

45.6     0.9 

953     .39 

35.7     1.4 

57.31     .30 

47.9     1.3 

29.7 

7.57    jrr 

17.1      0.8 

39  43.3   17.6 

46.8     1.4 

9.84     .30 

37.4     1.9 

57.61     .29 

49.5     1.8 

Maj  9.6 

7.83     .9S 

16.2     0.9 

40    0.3   16.9 

48.4     1.8 

10.12     .97 

39.5    9.3 

57.89     .97 

51.5    2.1  1 

19.6 

8.08     .83 

15.3     1.0 

40  15.6   14.3 

50.4     9.9 

10.38     .94 

42.0     9.6 

58.15     .94 

53.8    2.4 

29.6 

8.30  +.91 

14.3+1.0 

40  28.9+19.9 

52.7  -9.6 

10.60  +.90 

44.7  +4.8 

58.38  +.91 

56.3  +2.7 

June  8.6 

8.49     .18 

13.3    0.9 

40  39.9    9.7 

55.4     9.8 

10.78     .16 

47.6     3.0 

58.57     .17 

59.1     9.8 

18.5 

8.65     .14 

12.4     0.9 

40  48.4    7.1 

58.3     3.0 

10.92     .11 

50.7     3.0 

58.72    .13 

61.9    9.8' 

28.5 

8.78    .10 

11.5     0.8 

40  54.1     4.9 

61.3     3.1 

11.01     .07 

53.6     3.0 

58.83     .09 

64.8    9.8 

July   8.6 

8.86    .06 

10.7     0.7 

40  56.8+  1.9 

64.4     3.1 

11.05  +.09 

56.6     9.8 

58.89  +.04 

67.6     9.7 

18.5 

8.90  -f  .09 

10.1  +0.6 

40  56.5-  1.8 

67.6  -3.1 

1 1 .04  -.03 

59.3  +9.7 

58.91  -.01 

70.2  +2.6 

28.4 

8.90  -.09 

9.5     0.5 

40  53.2    4.8 

70.6     9.9 

10.98     .08 

61.9    9.4 

58.87     .06 

72.7     2.4  ^ 

Aug.  7.4 

8.86    .06 

9.1     0.4 

40  47.0     7.6 

73.4     2.7 

10.87     .13 

64.2    9.1 

58.79    .11 

74.9    2.1 

17.4 

8.78    .10 

8.7     0.3 

40  38.0  10.2 

76.0     9.4 

10.71     .17 

66.2    1.8 

58.67     .15 

76.8     1.7' 

27.3 

8.66    .13 

8.5  +0.1 

40  26.6  19.4 

78.2     9.0 

10.52    .91 

67.8     1.4 

58.50     .18 

78.4     1.4 

S«pt.  6.3 

8.52  -.15 

8.4     0.0 

40  13.2-lf9 

79.9  -1.5 

10.30  -.93 

60.0  +1.0 

58.31  -.91 

79.0  +1.0 

16.3 

8.35     .17 

8.5  -0.1 

39  58.1    15.5 

81.1     0.9 

10.05     .95 

69.7    0.5 

58.09     .93 

80.4     0.6 

26.3 

8.18    .18 

8.5    o.r 

39  40.1    16.9 

81.8-0.4 

9.80     .96 

70.1  +0.1 

57.86     .94 

80.9  +0.2 

Oct.    0.2 

8.00     .17 

8.7     0.9 

39  25.7   16.3 

81.8  +0.9 

9.53     .96 

69.9  -0.4 

57.62     .94 

80.8  -0.2 

16.2 

7.83     .16 

9.0     0.3 

3J)    9.6   15.7 

81.3     0.8 

9.28     .95 

69.3    0.8 

57.38     .93 

80.4     0.7 

26.2 

7.66  -.14 

9.4  -0.4 

38  54.4-M.4 

80.1  +1.4 

9.04  -.92 

68.2  -1.3 

57.16  -.91 

79.4  -1.1  ' 

1 

Not.   5.2 

7.56    .11 

9.9    0  5 

38  40.7  19.6 

76.4    9.0 

8.83     .19 

66.7     1.7 

56.97     .18 

78.1     1.5 

15.1 

7.47     .07 

10.4     0.6 

38  29.1    10.9 

76.2    9.4 

8.66     .15 

64.8    2.1 

56.81     .14 

76.3     1.9' 

25.1 

7.42  -.03 

11.1     0.7 

38  20.2    7.4 

73.6    9.8 

8.53     .10 

62.4     9.5 

56.69     .10 

74.2    9.3 

Dec.    5.1 

7.42  +.09 

11.9     0.8 

38  14.3    4.3 

70.7     3.1 

8.46  -.05 

59.7     2.8 

56.61  -.05 

71.8     9.6 

15.0 

7.46  +.06 

12.8  -0.9 

38  11.7-  1.0 

67.5  +3.9 

8.43     .00 

56.8  -3.0 

56.58     .00 

69.0  -9.8 : 

25.0 

7.54     .11 

13.7     1.0 

38  12.4+  9.4 

64.2    3.3 

8.45  +.05 

53.6    3.2 

56.61  +.06 

66. 1      9.9 

35.0 

7.67  +.15 

14.7  -1.0 

38  16.4+5.7 

60.9  +3.9 

8.54  +.11 

50.4  -3.9 

56.68  +.09 

63.1  -3.0 

352 


FIXED  STARS,   1888. 


APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASUINQTON. 

a  Sagtttarii. 

50  Oraconii. 

(  Aqaila. 

^Sagittarii. 

SpUr 
Date. 

Bigbt 
Aaoension. 

DeoUnatioo 
South. 

Bigbt 
Aaoension. 

OeoUnation 
North. 

Bigbt 
Aaoension. 

DeoUnation 
North. 

Bight 

DeoUaatton 
SotOh. 

h     m 

18  48 

-26  25 

b     m 

18  49 

o 

+76 

17 

b     m 

19    0 

0          1 

+  13  41 

b     m 

19  11 

O          1 

-19    8 

Jan.    1.0 

a 
16.73  +.13 

63J3  +0.9 

s 
54.36  -.08 

71.1 

-3.5 

a 
13.69  +.06 

55.1  -8.1 

3.55  +.10 

63.8 -OJ 

IJ.O 

16.88    .17 

63.0    0.9 

54.36  +.08 

67.5 

3.6 

13.79     .19 

53.0    9.1 

3.66     .19 

63.9    OJ 

30.9 

17.07     .90 

61.8    0.9 

64.53     .95 

64.0 

3.5 

13.93     .15 

50.9    8.0 

3.83    .17 

63.1     0.1 

30.9 

17.39     .33 

61.6    0.9 

54.85     .40 

60.6 

3.3 

14.10     .18 

48.9    1.8 

3.00     .00 

63.9  -0.1 

Feb.   9.9 

17.54     .SO 

61.4    O.d 

55.32     .54 

67.5 

9.9 

14.30     .91 

47.3     1.6 

3.33    .89 

63.3    0.0 

19.9 

17.81  +.88 

61.3  +0.3 

55.93  +.06 

54.8  -9.4 

14.53  +.94 

45.7  -1.3 

3.46  +.95 

63.2  40.1 

39.9 

18.10     .30 

61.0    0.3 

56.64     .76 

53.6 

1.9 

14.77     .86 

44.5     1.0 

3.73    jgr 

63.1     OJ 

Mar.  10.8 

18.41     .31 

60.7    0.3 

57.45     .83 

51.0 

1.3 

15.04     .97 

43.7    0.6 

4.00     .99 

63.9    OJ 

30.8 

18.73     .39 

60.4     0.3 

58.30     .87 

50.0 

-0.6 

15.31      .98 

43.4  -0.1 

4.30     .30 

63.5    0.4 

30.8 

19.05     .33 

60.0     0.4 

59.18    .88 

49.7 

0.0 

15.60     .99 

43.5  +0.3 

4.60    .31 

63.1     0.5 

Apr.   9.7 

19.38 +.39 

59.6  +0.4 

60.06  +.86 

50.0  +0.7 

15.89  +.99 

43.9  +0.7 

4.91  +.31 

61.5  40.6 

19.7 

19.70     .39 

59.3    0.4 

60.91     .89 

51.0 

1.3 

16.17     .98 

44.8    1.1 

5.33    .31 

60.9    0.7 

39.7 

30.03     .31 

58.9    0.4 

61.70     .75 

53.6 

1.8 

16.46     .98 

46.1     1.4 

5.53     .30 

60.3    0.7 

May   9.7 

30.33     .30 

58.5     0.3 

63.4 1     .65 

54.7 

9.3 

16.73     .96 

47.6     1.7 

5.83    Jtt 

59.5    0.7. 

10.6 

30.61     .97 

58.3     0.9 

63.01     .54 

57.3 

9.7 

16.98    .94 

49.4     1.9 

6.11     .87 

58.7    0.7 

39.6 

30.87  +.95 

58.1  +0.1 

63.49  +.49 

60.0  +3.0 

17.31  +.99 

51.4  +8.0 

6.37 +JB 

1 

58.1  +0.6 

Jane  8.6 

31.11      .99 

58.0     0.0 

63.84     .98 

63.3 

3.9 

17.43     .19 

.  53.5    8.1 

6.61     .93 

57.5    0.51 

1 

18.6 

31.31     .18 

58.0  -0.1 

64.05  +.14 

66.5 

3.3 

17.59     .15 

55.6    8.1 

6.83     .19 

57.0    0.5 

38.5 

31.47     .14 

58.1     0.9 

64.11  -.01 

69.9 

3.4 

17.73     .19 

57.7    8.1 

7.00     .15 

56.6    0.3 

July  8.5 

31.58     .09 

58.3     0.3 

64.03     .16 

73.3 

3.3 

17.83     .07 

59.7     8.0 

7.13     .11 

56.3    OJi 

18.5 

31.65  +.05 

58.6  -0.4 

63.79  -.30 

76.5 

+3.9 

17.87  +.03 

61.6  +1.8 

7.33  +06 

56.1  40.1 1 

38.4 

31 .67     .00 

59.1     0.4 

63.43     .44 

79.5 

9.9 

17.88  -.01 

63.4     1.7 

7.36  +.08 

56.1     0.0, 

Aug.   7.4 

31.65 -.05 

59.5     0.5 

63.91      56 

83.3 

9.7 

17.84     .06 

65.0     1.4 

7.35  -.09 

56.3  -O.J 

17.4 

31.58     .09 

60.0    0.5 

63.39     .68 

84.8 

9.3 

17.77     .09 

66.3    1.0 

7.30     .07 

56.3    0.9 

37.4 

31.46     .13 

60.5     0.5 

61.56     .78 

87.0 

1.9 

17.66     .13 

67.4     0.9 

7.11     .11 

56.6    0.3 

Sept.  6.3 

31.32 -.16 

61.0  -0.4 

60.74  -.86 

88.7 

+1.5 

17.51  -.15 

68.3  +0.7 

6.99  -.14 

56.9-0.3, 

16.3 

31.15     .18 

61.4     0.4 

59.86     .91 

90.0 

1.0 

17,35     .17 

68.7     0.4 

6.83     .16 

57.3    O-S 

36.3 

30.90     .19 

61.7     0.3 

58.93     .94 

90.7 

+0.5 

17.16     .18 

69.0  +0.1 

6.66    .18 

57.5    0.3 

Oct.    6.3 

30.76     .19 

61.9     0.9 

57.98     .95 

91.0 

0.0 

16.98     .10 

68.9  -0.8 

6.48     AB 

57.8    OJ 

16.3 

30.58     .18 

63.1  -0.1 

57.03     .98 

90.7 

-0.6 

16.79     .18 

68.6    0.5 

6.30     .17 

58.1     0.3 

36.3 

30.41  -.16 

63. 1     0.0 

56. 1 1  -.89 

89.8 

-1.1 

16.63  -.16 

67.9  -0.8 

6.14  -.16 

58.3  -4.9 

Nov.  5.3 

30.36     .13 

63.1  +0.1 

55.34     .83 

88.5 

1.6 

16.46     .14 

67.0     1.1 

5.99    .13 

58.6    U 

15.1 

30.16     .09 

61.9    0.9 

54.45     .74 

86.6 

9.1 

16.34     .11 

65.8    1.3 

5.87     .10 

56.8    OJ, 

35.1 

30.09  -.04 

61.8    0.8 

53.76     .63 

84.3 

9.6 

16.35    .07 

64.3    1.6 

5.80     .06 

58.9    Oj! 

Deo.   5.1 

30.07  +.01 

61.6    0.9 

53.30     .60 

81.4 

3.0 

16.30  -.03 

63.6     18 

5.76  -.01 

59.1    0.^' 

15.1 

30.10  +.05 

61.3  -fO.S 

.53.77  -.35 

78.3 

-3.3 

16.30  +.09 

60.7  -8.0 

5.77  +.03 

59.3 -OJ 

35.0 

30.18    .10 

61.1     0.9 

53.50     .19 

74.9 

3.5 

16.33     .06 

58.6    8.1 

5.83     .07 

59.5    OJ; 

35.0 

30..10  +.15 

60.9  +0.9 

53.39  -.09 

71.3 

-3.6 

16.31  +.10 

56.5  -8.1 

5.91  +.11 

59.7 -OJ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean 
Solar 
Date. 


Jan.  1.0 
il.O 
21.0 
30.9 

Feb.   9.9 

19.9 
2i».9 
Mar.  10.8 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

May  9.7 
19.6 

29.fi 

i.Iiin«*  8,6 

18.6 

28.5 

July   8.5 

18.5 
28.5 
Xu^.  7.4 
17.4 
27.4 

St»|»t.  6.3 

16.3 

26.3 

Oct.    6.3 

I  16.2 

26.2 

Xov.   5.2 

15.2 

25.1 

Dec.   5. 1 

15.1 
25.0 
35.0 


6  Draconis. 


Kiglit 
AsceuDion. 


1i      111 

19  12 


28.49  -.07 
28.48  +.04 
28.57  .14 
28.76  .a4 
29.06     .34 

29.44  +.42 
29.90  .49 
30.42  .54 
30.98  .58 
31.59     .61 

32.19  +.60 
32.79  .58 
33.36  .55 
33.89  ..50 
34.36     .44 

34.76  +.36 
35.08  .27 
35.31  .18 
35.44  +.08 
35.48  -.01 

35.41  -.11 
35.25  .21 
35.00  .30 
34.65  .38 
34.24     .45 


Declination 
North. 


+  67  27 

59.1  -3  5 
55.5  3.6 
51.9  3.5 
48.5  3.3 
45.3     3.0 


33.75 
33.21 
32.63 
32.03 
31.43 


-.51 
.56 
.59 
.60 
.60 


30.84  -.58 
30.27  ..54 
29,76  .48 
2I».30  .41 
28.93     .33 

08.64  -.24 
2S.45  .14 
^28.37  -.04 


42.4  -2.6 
40.0    9.1 

38.2  1.5 

37.0  0.9 

36.4  -0.2 

.36.5  +0.4 

37.3  1.1 
38.7     1.6 

40.6  2.1 
42.9     2.6 

45.7  42  9 

48.8  3.2 

52. 1  3.4 

55.5  3.4 
59.0     3.4 

62.4  +3.3 

65.6  3.1 

68.6  2.9 
71.4  26 
73.8     2.2 

75.8  +1.8 

77.3  1.3 

78.4  0.8 
79.0  +0.3 
79,0  -0.2 

78.4  -0.8 
77.3     1.4 

75.7  1.9 

73.6  2.4 
71.0     28 

68.0  -3.1 

64.7  3.4 

61.2  -3.6 


Draconis, 


Kigbt 
Ascension. 


Declination 
North. 


Ill 


19  17  •  +73     8 


a 
38.38  -.15 
38.30  -.01 
38.37  +.14 
38,5H  .28 
8.9:2     .40 

9.38  +.52 
39.96  .62 
0,61  .69 
1 .34  .74 
2.10      .77 

2.88  +.77 

3.65  .75 
4.38  .70 
5.0G     .64 

5.66  .55 


// 


6.91  -.17 
6.68  .29 
6.32  .41 
5.85  .52 
5.29     ,61 

4.63  -.69 
3.91  .75 
3, 1 3  ,79 
2.32  .82 
1 .50     .82 

0.69  -.79 

9.91      .75 

.39.19     .68 

8.55  .60 
8.00     .49 

7.56  -.37 
7.25  .24 
7.08  -.10 


57.6  -3.5 
54.1  3.6 
50.5     3  5 

47.1  3.4 

43.8  3.1 

40.9  -2.7 

38.4  2.2 

36.5  1.6 

35.2  1.0 
34.5  -0.3 

34.5  +0.3 
3:).2  0.9 
36.4      1.5 

38.3  2.1 

40.6  2.5 


6.16 +.45  I  43.3+2.9 

6.56     .34.  46.3     3.J 

6.84      .22  49.6     3.3 

7.00  f.09  53.0     3.4 

7.02  -.04 '  56.4     3.4 


59.8  +3  3 

63.0  3.2 

66. 1  2,9 

68.9  2.6 

71.4  2.3 

73.5  +1.9 

75. 1  1 .4 
76.3  0.9 
77.0  +0.4 

77.2  -0.1 

76.7  -0.7 

75.8  1.2 

74.3  1.8 
72.3  2  3 
6!).8  2.7 

66.9  -3.1 
63.fi  3.4 
60.2  -3.5 


< 

J  Aq 

uilfle. 

Rigl 
Ascenfi 

it 
ion. 

m 

19 

Declination 
North. 

h 

19 

o 

+  a 

53 

ft 

49.00  +.08 

34.6 

-1.5 

49.09 

.11 

33. 1 

1.5 

49.22 

.14 

31.6 

1.4 

49.38 

.16 

30.3 

1.3 

49.55 

.19 

2<).l 

1.1 

49.77 

+  .23 

28.1 

-0.9 

50.01 

.25 

27.3 

0.6 

50.26 

.26 

26.9 

-0.3 

50.53 

.27 

26.7 

0.0 

50.81 

.28 

26.9 

+0.3 

51.09  +.28 

27.4 

+0.7 

51.38 

.29 

28.3 

1.0 

51.67 

.28 

29,4 

1.2 

51.95 

.87 

30.7 

1.4 

52.22 

.25 

32.2 

1.5 

52.46  +,2;j 

33.8 

+1.6 

52.69 

.21 

35.5 

1.7 

52.88 

.18 

37.1 

1.7 

53.04 

.15 

38.8 

1.6 

53.17 

.11 

40.3 

1.5 

5324 

+.05 

41.8  +1.4 

53.27  +.01 

43.1 

1.2 

53.27 

-.04 

44.2 

1.0 

53.22 

.07 

45.1 

0.8 

53,13 

.11 

45.8 

0.6 

53.01 

-.13 

46.4 

+0,4 

52.86 

.16 

46.7  +0.2 

52.69 

.17 

46.8 

0.0 

52.51 

.18 

46.7 

-0,2 

52  34 

,17 

46.5 

0.4 

52.18 

-.16 

46.0 

-0,6 

52.03 

.14 

45,3 

0.8 

51.91 

.11 

44.5 

0.9 

51.82 

.07 

43.4 

1.1 

51.77 

-.03 

42.2 

1.3 

51.75 

+.01 

40.9 

-1.4 

51.79 

.05 

39.5 

1.4 

51.86  +.09 

38.0 

-1.5 

INGTON, 

«  Aq 

uilfB. 

Rigbt 
AscenMiou. 

Declination 
South. 

h      ni 

19  30 

O          1    ■ 

-  7  16  1 

1 

49.78  +.07 

30'7  -0.9 

49.86     .10 

31.5    0,8 

49.99     .14 

32.3    0.8 

50.14     .17 

33. 1     0.7 ! 

50.33     .20 

33.7     0,6 ' 

1 

50.54  +.^ 

1 
34.2  -0.4 

50,77     .24 

34.5  -0.9 

51.02     .26 

34.6    0.0 

51.29     .27 

34.4  40.3 

51.57     .28 

34.0     0.5 

1 

51.86  +.29- 

1 
33.4  +0.7 

52.16     .29 

32.6    0.9 

52.45     .29 

31.6     1.1 

52.74     .28 

30.5     1.2 

53.02     .27 

29.3     1.2; 

53.28  +.25 

28.1  +1.3' 

53.52     .23 

26.8     1.2 

53.74     .19 

25.6     1.9' 

53.91     .16 

24.4     1.11 

54.05     .12 

23.4     10 

1- 

54.15  +.07 

22.5  +0.8 

54.20  +.03 

21.8     0.7 

54.21  -.01 

21.2     0.5 

54.18     .06 

20.7     0.4 

54.10     .09 

20.4     0.2 

53.90  -.12 

20.3  +0.1 

53.85     .15 

20.3     0.0 

53.69     .16 

20.3  -0.1 

53.52     .17 

20.5     0.3 

53.35     .17 

20.9     0.4 

53.19  -.16 

21.3  -0  4 

53.04     .13 

21.8     0.5, 

52.92     .11 

22.3    0.6 

52.83     .07 

23.0    0.7 

52.77  -.03 

23.7    0.8 

1 

52.76  +.01 

24.5-0.8; 

.  52.79     .05 

25.4     0  9 

52.85  +.08 

26.2  -0.0 
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1 

1 

APPARENT  PI 

[.ACES  FOli  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

Mean 

,       Solar 

Dato. 

y  Aq 

uilae. 

a  Aquilfe. 
{Jltair.) 

Rir;ht        '  DocliTiutioii 
AsieiiBion.          XorUi. 

e  Druconis. 

Ri};ht          Dtolination 
AsceuHion.          North. 

p  Aquila. 

RiKht          Dedinatiun 
Asci'Udion.  ,       NorUi. 

Kigbt 
AsceiiHion. 

Docliuation 
North. 

h      m 

19  40 

4- 10  20 

h      ni 

19  45  , 

o 

+   H 

34 

li      m 

19  48 

+  69""  58 

w         

h 

19 

lU 

49 

Jan.    1.0 

a 
54.09+  .04 

30.3 

-1.8 

17.12 +.04 

25.9 

-1.7 

8 

29.61  -.19 

66.4  -3.3 

46.69 

1 

+  .04 

41.6  -1.5 

II.O 

54.15     .08 

28.5 

1.8 

17.18     .08 

24.2 

1.7 

29.48  -.07 

63.0     3.5 

46.74 

.08 

40.0      I  6 

21.0 

54.25     .12 

26.7 

1.8 

17.28     .11 

22.5 

1.7 

2<).47  +.05 

59.4     3.5 

46.84 

11 

38.5     1  r. 

31.0 

54,39     .15 

24.9 

1.6 

17.41      .15 

20.9 

1.6 

29.57     .16 

55.9     3.4 

46  97 

.14 

37.0     1.4 

Fe»..    9.9 

54.55     .18 

23.4 

1.4 

17.57     .18 

19.4 

1.3 

29.80     .28 

52.6     3.2 

47.12 

.17 

35.6     1.2 

19.9 

54.71  +.90 

22.0 

-1.2 

17.76  +.20 

18.2 

-1.1 

30.13  +.38 

49.5  -8.9 

47.31 

+.20 

34.5  -I  0 

20.9 

54.96     .23 

21.0 

0.9 

17.98     .23 

17.2 

0.8 

30.56     .47 

46.8     2.4 

47..52 

.92 

33.6     0.7 

Mnr.  10.9 

55.20     .25 

20.3 

0.5 

18.21      .25 

16.6 

0.5 

31.07     .55 

44.6     1.9 

47.76 

.24 

33.1  -0.4 

20.8 

55.46     .27 

20.0 

-0.1 

18.47     .26 

16.3 

-O.I 

31.66     .61 

42.9     1.3 

18.01 

.26 

32.9    0  0 

30.8 

55.73      28 

20.0 

+0.3 

18.74     .28 

16.4 

+0.3 

32.29     .65 

41.9     0.7 

48.28 

.27 

33.<)  4o:{ 

Apr    9.8 

56.01    f.29 

20.5 

+<».6 

19.02  +.29 

16.9 

+0.7 

32.95  +.66 

41.5  -0  1 

48.56 

+.98 

:<3.5  +0.6 

19.8 

56..30     .29 

21.3 

1.0 

19.31      .29 

17.7 

1.0 

33.62     .66 

41.8  +0.6 

48.85 

.29 

34.3     1.0 

29.7 

56.59     .29 

22.4 

1.3 

19.60     .29 

18.9 

1.3 

34.27     .64 

42.7     1.2 

49.14 

.23 

35.4     1.3 

•May    9.7 

56.88     .28 

23.9 

1.6 

19,89     .28 

20.4 

1.6 

34.90     .60 

44.2     1.8 

49.42 

.98 

36.8     1..^  ' 

19,7 

57.16     .27 

25.6 

1.8 

20.17     .27 

22.0 

1.8 

35.47     .54 

46.3     9.3 

49.70 

.27 

38.4     1.7 

29.6 

57.42  +.95 

27.5 

+1.9 

20.44  +  25 

23.9  +1.9 

35.98  +.47 

48.8  +2.7 

49  97 

+  .26 

40.1  +1- 

JiitiH  8.6 

57.65     .23 

29.5 

2  0 

20.68     .23 

25.8 

2  0 

3640     .39 

51.6     3.0 

.50.21 

.23 

42.0     1.9 

18.6 

57.86     .19 

31.5 

2  1 

20.89    .ao 

27.8 

2.0 

36.73     .28 

54.8     3  3 

50.43 

.90 

43.8     1  9 

28.6 

58.03     .15 

33.6 

2.0 

21.07     .16 

29.8 

1.9 

36.96     .18 

58.2     3.4 

50.61 

.16 

4.5.7     1  !« 

July    8.5 

58.17     .11 

35.5 

1.9 

21.21     .12 

31.7 

1.9 

37.09  +.07 

61.6     3.5 

,50.76 

.12 

47  5     1.7 

1 

18.5 

58.26  +.07 

37.4 

+  1.8 

21.31  +.08 

.33.5 

+1.7 

37.10  -.04 

65.1  +3.6 

50.86 

+  .08 

49.2  +J.fi 

28.5 

58.31  +.03 

39.2 

1.6 

21.36  +.03 

35.2 

1.6 

37.00     .15 

68.5     3.4 

.50.92  +.04 

50.7     1.4 

Aug.   7.4 

58.31  -.02 

40.7 

1.4 

21.37  -.01 

36.7 

1.4 

.36.79     .26 

71.8     3  2 

50.94 

-.01 

52.0     1.3 

17.4 

58.28     .06 

42.1 

1.2 

21.34     .06 

37.9 

1.2 

3<i.49     .35 

74  9     2.9 

50.91 

.05 

53.2     I.I 

27.4 

58.20     .10 

43.2 

1.0 

21.27     .09 

39.0 

1.0 

36.08     .44 

77.7     2  6 

50.84 

.09 

51.1     0.^' 

Sept.  6.4 

58.08  -.13 

44.1 

+0.7 

21.16 -.12 

39.8 

+0.7 

35.60  -.52 

80.2  +2.3 

50.74 

-.19 

54.9  40.6 

16.3 

57.94     .15 

44.7 

0.5 

21.02     .15 

40.4 

0.5 

35.04     .58 

82  2     1.8 

50.61 

.14 

55.4     0.4 

1          26.3 

57.78     .17 

45.0  +0.2 

20.6<i     .17 

40.8  +0.2 

34.43     .63 

83  8     1.4 

50.45 

.16 

55.6  +0.1 

Ocr.     6.3 

57.60     .18 

45.1 

0.0 

20.69     .17 

40.8 

0.0 

33.78     .66 

85.0     0.9 

50.28 

17 

55.6  -0.1 

16.3 

57.42     .18 

45.0 

-0.3 

20.52     .17 

40.7 

-0.3 

33.12      67 

85.6  +0.3 

50. 1 1 

.17 

55.4    0.3 

j          26.2 

57.25  -.17 

44.5 

-0.6 

20.35  -.16 

40.3 

-0.5 

32.44  -.67 

85.6  -0.2 

49.94 

-.18 

55.0  -«.5 

'not.   5.2 

57.09     .15 

43.8 

0.8 

20.19     .15 

39.6 

0.8 

31.78     .64 

85. 1     0.8 

49.79 

.14 

54.4    0.7 

15.2 

56.95     .12 

42.9 

1.1 

20.06     .12 

38.8 

1.0 

31.16     .60 

84.0     1.3 

49.65 

.19 

53.6    0.9 

25.2 

56.85     .09 

41.7 

1.3 

19.95     .09 

37.7 

1.2 

30.59     .53 

82.4     1.9 

49.54 

.09 

52.5    l.i 

JDec.    5.1 

1 

56.77     .06 

40.3 

1.5 

19.88     .05 

36.4 

1.4 

30.09     .46 

80.3     2.4 

49.47 

.06 

51.3    1.3 

15.1 

56.74  -.02 

38.8 

-1.7 

19.84  -.02 

34.9 

-1.6 

29.68  -.36 

77.6  -9.8 

49.43 

-.09 

49.9  -1.4 

25.1 

5().74  +.02 

37.0 

1.8 

19.84  +.02 

33.3 

1.7 

29.36     .26 

74.7     3.1 

49.43  +.09 

48.4     1.5 

35.1 

5(5.78  +.06 

35.2 

-1.8 

19.88  +.06 

31.6 

-1.7 

29.16  -.15 

71.4  -3.4 

49.47 

+.05 

46.8  -1.6 
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r  Aq 

uilae. 

a* 

Cap 

ricorni. 

/cCei 

jhei. 

1 

a  PavoniB. 

Mean 
Solar 

• 

1 

-  —   - 

1 

RtCht 
Ai4ceii.<iU)u. 

li      m 

19  58 

DooUnation 
Xorth. 

o        * 

+  6  57 

Right 
AHcension. 

Dtiop  lint  ion 
South. 

-12  5:i 

Ri<;ht 
AsconHion. 

Doolination 
Xorth. 

+77°  22 

Iliplit 
AAfvumon. 

h      ni 

20  16 

Decllnntion 
South. 

-57°    5 

h 

20 

n 

h      ni 

20   12 

Jan.     1.1 

8 

38.17 

+.03 

46'9  -1.5 

8 

48.24 

+.04 

29.4  -0.4 

R 

34.64-    46 

35.; »  -3.1 

4:^.55  +.03 

39.5  +2.1  j 

11.0 

38.22 

.07 

45.4     1.6 

48.30 

.07 

29.8     0.4 

34  27     .29 

32.7     3.M 

43.60     .08 
4X72     .15 
43.90     ,21 
44.14      .27 

37.3     2.2 

21.0 

38.30 

.10 

43.8     1.5 

48.38 

.10 

30.2     0.3 

34.0*5-  .10 

2!)  3     3.4 

35.0     2.3 

1 

31.0 

38.42 

.13 

42.3     1.4 

48.50 

.14 

30.4     0.2 

34.08+  .10 

25.8     3.4 

32.7     2.3 

FVh.  10.0 

38.57 

.16 

40.9     1.3 

48.65 

.16 

30.6  -0.1 

34.28     .29 

22.4      32 

1 

30.3     2.3 

19.9 

:i8.75 

+.19 

39.8  -1.0 

48.83 

+.19 

30.6     0.0 

34.65+  .46 

19.1  -3.1 

44.44  +.32 

28.1  +9.2' 

89.9 

38.95 

.22 

38.9     0.7 

49.04 

.91 

30.5  +0.2 

3-..20     .62  i 

16.3     2.7 

44.79     ..17 

25.9     9.1 

Mar.  10.9 

39.18 

.24 

38.3     0.4 

49.27 

.24 

30.2     0.4 

3589     .76 

1 3.H     9.2 

45.18     .41 

2<.8     S.O 

20.8 

39.43 

.26 

.38.1  -0.1 

49.52 

.26 

29.7     0.6 

36.71      .87 

11.8      1.7 

45.61      .45 

22.0     1.8 

30.8 

39.69 

.27 

38.2  +0.3 

49.79 

.28 

29.0     0.8 

37.63     .94 

10.4      1.1 

4(1.08     .48 

20.3     1.5 

Apr.   9.8 

39.97 

+.28 

38.7  +0.6 

50.08 

+.29 

28.2  +0.9 

38  60+1.00 

9.7   -0  4 

4(;..'>6  +.50 

18.9  +l.3| 

19.8 

40.26 

.29 

39.5     1.0 

50.37 

.30 

27.2     I.l 

.39.()l    1.00  ' 

.9.6  +0.J 

47  07     .51 

17.8     1.0 

29.7 

40.55 

.29 

40.7     1.3 

50.68 

.31 

26. 1     1 .2 

40.61      .98 

10. 1      0.8 

47.r'8     ..51 

17.0    0.7 

May    9.7 

40.84 

.29 

42.1      1.5 

50.98 

.30 

24.9     1.2 

4 1 .57     .9:< 

11.2     1.4 

48.10     .51 

16.5  -10.3 

19.7 

41.12 

.28 

43.7     1.7 

51.29 

.30 

23.7     1.2 

42.46     .as 

12.9     1.9 

48.60     .50 

16.3    0.0 

29.7 

41.39 

+.26 

45.5  +1.8 

51.58  +.28 

22.4  +1.2 

43.26+  .74 

15.1  +2.4 

49.09  +.47 

1 

16.5  -0.4 

Jiiii^  8.6 

41.64 

.24 

47.4     1.9 

51.85 

.26 

21.3     1.1 

43.94     .01 

17.7     2.8 

4<).54     .43 

17.1      0.7 

18.6 

4 1 .86 

.21 

49.3     1.9 

52.10 

.93 

20.1      1.0 

44.48     .47 

20.7     3.1 

49.96     .39 

18.0     1.1 

28.6 

42.05 

.17 

51.2     1.9 

52.31 

.20 

19.1     0.9 

44.88     .31 

2:1.9     3.3 

50.34      .33 

19.2     1.4 

July   8.5 

42.21 

.13 

53.1      1.8 

52.49 

.16 

18.3     0.8 

45.1  ,+  .14 

• 

27.3     3.4 

50.(52     .26 

20.7     1.6 

18.5 

42.32  +.09 

54.9  +1.7 

52.63 

+.12 

17.6  +0.6 

4;".  17-  .02 

30.8  +3.5 

.50.85  •<-.19 

22.4  -1.8 

28.5 

42,39 

+.05 

56.5     1.5 

52.73 

.07 

17.1     0.4 

45,06     .19 

34.2     3  4 

51.00     .11 

24.4     2.0 

Aug.   7.5 

42.4 1 

.00 

57.9     1  3 

52.78  +.03 

10.7     0  3 

44.79     .35 

37.7     3.3 

51.08  +.04 

26.4     2.1 

17.4 

42.39 

-.04 

59.1      1.2 

52.78 

-.02 

16.5  +0.1 

44.35     .50 

40  9     3.2 

44.0     2.9 

1 

51.07  -.04 

1 

2H.5     2.1 

27.4 

42.33 

.06 

60.2     0.9 

52.74 

.06 

16.5    0.0 

43.77     .64 

50.99     .13 

.30.(5     2  0 

H,.pt.  6.4 

42.23 

-.11 

61.0  40.7 

52.06 

-.10 

16.6  -0.1 

43.06-  .77  1 

46.7  +2.0 

50.84  -.18 

32.6  -1  9 

16.4 

42.10 

.14 

61.5     0.4 

52.55 

.13 

16.8    0.2 

42.22     .^8 

49. 1      2  i> 

50.(i3      .24 

34.4     1.7 

26.3 

4 1 .95 

.16 

61.9  +0.2 

52.4 1 

.15 

17.1      0.3 

41.30     .97 

51.2     1.8 

50.36      .38 

35.9     1.4 

Oct.    6.3 

41.79 

.17 

61.9    0.0 

52.25 

.16 

17.4     0.4 

40.29   1.03 

52.7     1.3 

oO.CX;     .31 

37.1      1.0 

16.3 

41.61 

.17 

61.8  -0.3 

52.08 

.17 

17.8     0.4 

39.23   1.07 

53.8     0.8 

1 

49.74     .3:; 

37.9     0.6 

26.2 

41.44 

-.16 

61.4  -0.5 

51.92 

-.16 

18.3  -0.5 

38.15-1.08 

1 
54.3  +0.2' 

49.4  J  -.33 

38.4  -0  2 

Sov.   5.2 

41.20 

.15 

60.8     0.7 

51.76 

.15 

18.7     0,5 

37.08   1.06 

54.3  -0,31 

49. 1 1     ,30 

38.3  +0.2 

15.2 

41.15 

.12 

60.0     0.9 

51.63 

.12 

19.2     0.5 

36.03   1.03 

53.7     0.9 

48.82     .26 

37.!)     0.6 

25.2 

41.04 

.10 

59.0     1.1 

51.52 

.09 

19.7     0.5 

35.04     .94 

52.5     1.5 

48.58     .21 

37.1      1.0 

Dec.    5.1 

40.96 

.06 

57.8     1.3 

51.44 

.06 

20.2     0.5 

31.14     .H 

50.7     2.0 

48.40     .16 

35.9     1.4 

15.1 

40.91 

-.03 

56.4  -1.4 

51.39 

-.03 

20.7  -0.5 

33.3()-  .71 

48.5  -2.4 

48.27  -.09 

34.3  +1.7 

25. 1 

40.90 

♦-.01 

54.9     1.5 

51.39  +.01 

21.1     0.4 

32.71     .56 

45.8     2.9 

48.21  -.02 

32.5     2.0 

35.1 

40.93  -f  .05 

53.4  -1.6 

51.42  +.05 

21.6-041  32.23-  .40 

42.H  -3.2 

48.22  +.05 

30.4  +9.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.    1 . 1 

11.0 

81.0 

^31.0 

Feb.  10.0 

19.9 
29.9 
MHr.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

Maj  9.7 
19.7 

29.7 
June  8.6 
18.6 
28.6 
July   8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.   5.2 

15.2 

25.2 

Dec.   5. 1 

15.1 
25.1 
35.1 


r  Cygni. 


Kight 
AflceuBion. 


h      m 

20  18 


10.69  -.05 
10.66  .00 
10.69  +.05 
10.77     .10 

10.80  .14 

11.05  +.18 
11.26  .92 
11.50  .96 
1 1 .77     .99 

12.08  .31 

12.40  +.33 
12.74     .34 

13.09  .34 
13.43  .34 
13.76     .39 

14.07  +.30 
14.36  .97 
14.61     .93 

14.81  .19 
14.98     .14 

15.09  +.09 
15.15  +.03 
15.15  -.02 

15.10  .07 
15.00     .12 


14.86 
14.68 
14.46 
14.2) 

13.98 


-.16 

.90 
.92 
.24! 

.95' 


13.73  -.25 
13.49  .24 
13.26  .22 
13.06  .19 
12.89     .15 

12.76-.il 
12.66  .07 
12.62  -.09 


Declination 
North. 


+  39  53 

1.3  -9.8 

58.4     9.9 

55.4  3.0 

52.5  9  9 

9,6     9.7 

7.0  -9.4 

4.8  9.1 

2.9  1.6 
1.6  1.1 
0  8  -0.5 

0.5  +0.1 
0.9  0.6 
1.8  1.9 
3.3     1.7 

5.1  9.1 

7.5  +9.5 
50. 1  9.7 
53.0     3.0 

56.0  3.1 

59.1  3.1 

62.3  +3.1 

65.3  3.0 

68.3  9.8 

71.0  9.6 

73.5  9.3 


TrCapricorni. 


Ri<;ht 
Asccnmou. 


h      m 

20  20 

B 

52.39  +.03 
5-<i.43  .06 
52.51  .10 
52.6.i  .13 
5278     .16 

52.95  +.19 
53.16  .92 
53.39  .94 
53.64  .26 
53.92     .98 

54.21  +.30 
54.51  .31 
54.83  .31 
55.14  .31 
55.46     .31 

55.76  +.29 
56.04  .27 
56.30  .25 
5(i.54  .91 
56.73     .17 

56.88  +.13 
56.99     .09 

57.06  +.04 

57.07  -.01 
57.04     .05 


75.6  +2.0     56.96  -.09 


77.5     1.6 

78.9  1.9 
79.9     0.8 

80.4  +0.3 

80.5  -0.9 
80.1  0.6 
79.3  1.1 
77.9  1,6 
76.1     9.0 

74.0  -^.3 
7i.5  9.6 
68.7  -8.9 


56.85 
56.71 
56.56 
56.39 

56.22 
56.06 
55.92 
55,80 
55.7 1 


.19 
.15 
.16 
.17 

-.16 
.15 
.13 
.10 
.07 


55.66  -.03 
55.65  +.01 1 

55.67  +.05 ' 


Declination 
South. 


o        / 

18  34 


// 


43.6-0.1 
43.6    0.0 

43.6  +0.1 
43.5  0.9 
43.3    0.3 

42.9  +0.4 

42.5  0  5 
41.9    0.7 

41.2  0.8 

40.3  0.9 

39.3  +1.0 
38.2     1.1 

37.1  1.9 
35.9  1.9 
34.8     1.1 

33.7  +-1.1 

32.6  1.0 

31.7  0.8 
31.0     0.6 

30.4  0.5 

30.0  +0.3 

29.8  +0.1 

29.8  0.0 

29.9  -0.2 

30.2  0.3 

30.5  -0.4 
31.0  0.5 
31.5  0.5 
32.0  0.5 
32.5     0,5 


e  Delphini. 


KiKht 
AsceuBion. 


Declination 
North. 


h      111 

20  27 

B 

49.86  .00 

49.87  +.04 
49.93  .07 
50.01     .10 

50.13  .13 

50.28  +.16 
50.46     .19 

50.67  .92 
50.90  .94 
51,15     .96 

51.42  +.28 
51.70  .99 
52.00     .99 

52.29  .99 
52  59     .99 

52.87  +.97 

53.14  .95 
53.38  .93 
53.59  .19 
53.77     .16 

53.90  +.11 

54.00  .07 

54.04  +.03* 

54.05  -.02 

54.01  .06 

53.93  -.10 
53.82     .13 

53.68  .15 
53.52  .16 
53.35     .17 


4-10  55 


I' 


25.9  -1.6 

24.2  1.7 

22.5  1.7 

20.8  1.6 

19.3  1.4 

18.0  -1.9 

16.9  0.9 
16  2  0.6 
15.8  -0.9 

15.8  +0.9 

16.1  +0.6 

16.9  0.9 

18.0  1.3 

19.4  1.5 

21.1  1.8 

23.0  +9.0 
2,5.0     9.1 

27.1  9.1 

29.3  9.1 

31.4  2.1 

33.4  +9.0 
35.3  1.8 
37.0     1.6 

38.6  1.4 
39.9     1.9 

40.9  +0.9 
41.8  0.7 
42.3  0.4 
42.6  +0.9 
42.6  -0.1 


Groombridge  3241. 


I 


Bight 
Aacenaion. 


I 


33.0  -0.5!  53.18  -.17  I     42.4  -0.4 


33.4  0.4 
33.8  0.4 
34.2  0.3 

34.5  0  2 

34.7  -«.9 

34.8  O.l 
34.0  -0.1  ! 


53.02 
52.87 
52.74 
52.61 


.16 
.14 
.11 
.09 


h      Di 

20  30 


26.05  -.34 
25.77  .22 
25.61  -.09 
25.59  +.04 
2.5.70     .17 


Deolinatioii 
Norik. 


+  72      8 


I 


52.57  -.05 
52.54  -.02 
52.54  +.09 


37.6  -1.5 
36.1  1.6 
34.4  -1.7 


25.94  +.30 


I 


26.30 
26.77 
27.33 
27  97 


.49 

.59 
.60 
.67 


28.67  +.71 
2i).40  .73 
30.14  .73 
30.86     .71 

31.55  .66 

32.18  +.59 
3273  .61 
33.20     .41 

33.56  .31 
33.HI      .19 

33.94  +  07 

33.95  -.05 
33.83  .17 
33.60  .99 
33.26     .39 

32.82  -.49 
32.29     .57 

31.68  .64 
31.00  .69 
30.29     .72 


41.9  0.6     28.81 

41.2  0.8 

40.2  I.l 

39.0  1.3 


29.55  -.74 

.73' 

.71 

.66 

.60 


28.09 
27.40 
26.77 


26.21  -.51 
25.75  .41 
25.39  -.90 


n 


78.6  -3.0 

75.5  3.2 

72. 1  3.4 

68.6  3.4 

65.2  3.3 

61.9-3.1 
58.9  2.6 
56.4    2.3 

54.3  1.4 


r..; 


.7      1.2 


51.8-0.6 
51.5  40.1 
51.9  0.7 
52.9  1.3 
54.5     1.6 

56.5  +3  3 
59.1     9.7 

62.0  3.0 
65.  i     3.3 

68.5  3  5 

72.1  +3.5 

75.6  3.5 

79.1  3.4 

82.5  J.3 

85.7  3.1 

88.6  +9  8 

91.2  3.4 

93.4  9.0 
95.2  1.5 
96.4    1.0 

97.2  +0.4 

97.3  -0.1 
9G.9  0.7 
96.0    I J 

94.4  1.8 

92.3  -9.3 

89.8  9.7 
86.9-3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WAflHTNGTON. 

1 

a  Cygni. 

fiAq 

uarii. 

12  Year  Cat.  1879. 

p  Cygni. 

III 

Declination 
Houth. 

Ascenaion. 

Declinfl 
Nort 

k. 

52 

Ki^ht 
AsGcuHion. 

Right 
Aacoosiuu. 

Deolinatiou 
A\orth. 

Right 
Aaceiisiun. 

Dedinition 
Narfh, 

1  - 
1 

h      m 

20  37 

o 

+44 

h      m 

20  46 

0            I 

-  9  23 

li      III 

20  52 

+80    7 

h      ni 

20  52 

+40  43 

Jhu.    1 . 1 

34.94  -.08 

57.0 

-9.7 

8 

34.74     .00 

72.9  -0.6 

8 

34.46-  .80 

66.6  -9.7 

58.07  -.09 

77.9  -9.6 

11.1 

34.89  -.03 

54.2 

3.0 

34.76  +.03 

73.4     0.5 

33.77     .59 

63.7     3.0 

58.00  -.04 

75.2     9.8  ' 

21.0 

34.88  +.09 

5i.l 

3.1 

34.81     .06 

73.9     0.5 

33.ii9     .36 

60.5     3.3 

57.99  +.01 

72.4     9.9 

31.0 

34.92     .07 

48.1 

3.0 

34.89     .10 

74.4     0.3 

33.01-  .12 

57.2     3.4 

58  0>     .05 

69.5    9.9  i 

1  Feb.  10.0 

35.02     .19 

4.'>.  1 

9.9 

35.00     .13 

74.6  -0.9 

33.05+  .12 

53.8     3.4 

58.09     .10 

66.6    9.8 

1 

20.9 

35.16  +.17 

42.3  -9.6 

35.15  +.16 

74.7     0.0 

3:J.29+  .36 

50.4  -3.9 

58.21  +.14 

64.0  -9.5 

29.9 

35.35     .91 

39.8 

9.3 

35.32     .18 

74.7  +0.9 

33.76     .58 

47.3     3.0 

58.38     .19 

61.5     2.9 

Mar.  10.9 

35.59     .96 

37.7 

1.8 

35.52     .91 

74.4     0.4 

34.46     .79 

44.5     2.6 

58.59     .93 

59.5     1.8 

20.9 

35.86     .99 

36.1 

1  3 

35.74     .94 

73.9     0.6 

35.34     .96 

42.2    9.1 

58.84     .97 

57.9     1.3 

1         30.8 

1 

36.17     ^ 

35.0 

0.8 

35.99     .96 

73.2     0.8 

36.37   1.10 

40.3     1.6 

59.12     .30 

56.9    0.8 

1 
1 

Apr.  9.8 

36.51  +.34 

34.5  -0.9 

36.26  +.98 

72.4  +1.0 

37.52+1.19 

39.0  -1.0 

59.43  +.39 

56.4  -0.9 

19.8 

36.86     .38 

34.6 

+0.4 

3G.54     .99 

71.3     1.9 

38.75  1.94 

38.3  -4i.2 

59.76     .34 

56.4  +0.3 

29.8 

37.22     .37 

35.3 

1.0 

36.84     .30 

70.0     1.3 

40.01    1.95 

38.3  +0.3 

60.11     .35 

57.0  -  0.9  , 

May   9.7 

37.59     .36 

36.6 

1.5 

37.14     .30 

68.6     1.4 

41.26  1.92 

38.9     0.9 

60.46     .35 

58.2     1.4  i 

19.7 

37.95     .35 

38.3 

9.0 

37.45     .30 

67.2     1.5 

42.46  1.15 

40.0     1.4 

60.81     .34 

59.8  1.9 : 

I 

29.7 

38.29  +.33 

40.5  +9.4 

37.75  +.99 

65.7  +1.5 

43.56+1.05 

4 1 .8  +2.0 

61.14  +.39 

61.9  +9.3 

June  8.7 

38.60     .30 

43.1 

9.7 

38.03     .98 

64.2     1.4 

44.55     .91 

44.0     9.4 

61.46     .30 

64.4     9.6 

18.6 

39.83     .96 

45.9 

3.0 

38.30     .9.-> 

62.8     1.4 

45.39     .75 

46.6     9.8 

61.74     .97 

67.  i     9.9  , 

28.6 

39.12     .91 

49.0 

3.1 

38.54     .92 

61.5     1.9 

46.05     .57 

49.6     3.1 

61.99     .29 

70. 1     3.0 

1 

July  8.6 

39.31     .16 

52.2 

3.9 

38.75     .19 

60.3     1.1 

46.52     .37 

52.8     3.3 

62.19     .18 

73.2     3.1  ' 

18.5 

39.44  +.11 

5.5.5 

+3.3 

38.91  +.15 

59.4  +0.9 

46.80  +.1? 

56.3  +3.5 

62.34  +.13 

76.4  +3.9 

28.5 

1 

39.52  +.05 

58.8 

3.9 

39.04     .10 

58.5    0.7 

46.86  -.04 

59.8     3.5 

62.44     .07 

79.5     3.1 

Aug.  7.5 

39.54  -.01 

61.9 

3.1 

39.12     .06 

57.9     0  5 

46.71      .95 

63.3     3.5 

62.49  +.09 

82.6     3.0 

17.5 

39..50     .06 

64.9 

9.9 

.39.15  +.01 

57.4     0.4 

46.36     .45 

66.8     3.4 

62.48  -.03 

85.5    9.8  , 

,         27.4 

39.41     .11 

67.6 

9.6 

39.14  -.03 

57.2  +0.9 

45.81     .64 

70.2    3.3 

62.42     .08 

88.2    9.6 

Sept.  6.4 

39.27  -.16 

70.1 

49.3 

39.09  -.07 

57. 1     0.0 

45.08  -.81 

73.3  +3.0 

62.31  -.13 

90.7  +9.3 

16.4 

39.09     .90 

72.2 

1.9 

39.00     .10 

57.2  -0.1 

44.18     .97 

76.2    9.7 

62.17     .17 

92.8     1.9  '' 

26.4 

38.87     .93 

74.0 

1.5 

38.88     .13 

57.4     0.9 

43.14   1.11 

78.8     9.3 

61.98     .90 

94.6     1.6 

Oct.    6.3 

38.62     .95 

75.3 

1.1 

38.74     .15 

57.7     0.3 

41.97   1.23 

80.9     1.9 

61.77     .29 

95.9     1.1  I 

16.3 

38.36     .97 

76.1 

0.6 

38.59     .16 

58. 1     0.4 

40.71    1.30 

&2Ai     1.4 

61.53     .94 

96.9     0.7 

26.3 

38.09  -.27 

76,5 

+0.2 

38.43  -.16 

58.6  -0.5 

39.37-1.35 

83  8  +0.9 

61,29  -.94 

97.4  +0.9  j 

Nov.   5.2 

37.82     .26 

76.4 

-0.4 

38.28     .15 

59.1     0.5 

38.01    1.37 

84.5  +0.4 

61.05     .94 

97.'^  -0.3 

15.2 

37.56     .95 

75.8 

0.9 

38.14     .13 

5!).6     0.6 

36.61    1.35 

84.5  -«.2 

60.82     .93 

96.8    0.7 

25.2 

37.32     .92 

74.7 

1.4 

38.01     .11 

60.2     0.6 

35.31    1.99 

81.0     0.8 

60.60     .91 

95.9     1.9  j 

Dec.   5.2 

37.12     .19 

73.1 

1.8 

37.92     .08 

60.8     0.6 

34.05   1.20 

82.!)     1.4 

60.41     .18 

94.5     1.6 

15.1 

36.94  -.15 

71.0 

-22 

37.85  -.o:. 

61.4  -0.6 

32.!)  1-1.08 

61.3  -1.9 

60.24  -.14 

92.6  -2.0 

25.1 

36.81     .11 

GH.a 

9.6 

\\7.H2  -.02 

Oi.O     0.6 

31.90     ,92 

75).  1     2.4 

60.12     .11 

90.4     9.4 

351 

36.73  -  06 

<M.9 

-2  8 

37.^^1   +.02 

<»-2  6  -0.6 

31.07  -.72 

76.5  -2.8 

00.03  -.07 

87.7  -3.7  1 

— 

_ 

-- 

-  - 

- 

— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

61'Cygni. 

CCygni 

aCe 

phei 

1  Pegaii. 

Mean 

Ctnlfir 

ritual 

Dsite. 

1 
I 

1 

Riulit 
AsceiiHiou. 

1i      111 

21      1 

l)t>(lin>iti<in 
Xorth. 

+  3S   ll' 

A.s(-«>iiHion. 
h      111 

21     8 

Deolin:i 
Xort 

it  ion 
h. 

45 

Ritrht 
A.si'4>nKiou. 

ll      ni 

21   15 

Derliuatioo 
Aorth. 

Ki^bt 
Aftcc'imhiii. 

I>tM*r.iintiou 
Xorth. 

+  19  19 

1 

1 

1 

+  29 

+62     6 

b      111 

21   16 

Jan.     I.I 

50.85  -.08 

63'.'2  -2.4 

8.44  -.06 

69'.'5 

-2.2 

8 

52,3!)  -.25 

51.3  -2.6 

8 

52.70  -.05 

3.5,5  -1.7 

11. 1 

50.79  -.03 

&18     2.6 

8.39  -.03 

67.2 

2.3 

52  17     .18 

48.5     2.9 

52.66  -.02 

3.3,7    1.9' 

!          21.1 

50.78  +.01 

58.  f      2.7 

8.38  +.01 

64.8 

2.4 

52.03     .11 

45.4     3.2 

52.66  +.01 

31.8     1.9 

31.0 

50.82     .0.) 

,55.4     2.7 

8.4 1     .05 

62.4 

2.4 

5I.!)6  -.03 

42.2     3.3 

52.69     .05 

29.8     1.9 

Feb.  10.0 

1 

50.89     .10 

52.8     2.6 

8.47     .09 

60.0 

2.3 

51.97  +.05 

38.!)     3.3 

52.75     .08 

28.0     J. 8 

;     20.0 

51.01  +.14 

50.3  -2.4 

8,58  +.12 

57.8 

-2.1 

52.06  +.13 

35.6  -3.1 

52  85  +.11 

26.2-1.6 

1          29.!) 

51.18     .18 

48.1     2.1 

8.72     .16 

• 

55.8 

1.8 

52.23     .21 

32.6    2.9 

52.!)8     .15 

24.8    1.3 

M:ir.  10.9 

1 

51.38     .22 

4(J.2     1  7 

8.90     .20 

54.1 

1.5 

52.49     .29 

29.9    2.5 

5:^.15     .18 

23.0     1.0 

20.9 

51.62     .26 

44.7     1.2 

!).  1  1      .23 

52.!) 

1.0 

.52.81     .36 

27.5    2.1 

53.34     .21 

22.8    0.6 

30.9 

51.90     .29 

43.8     0.7 

!).30      .26 

.52. 1 

-  0.5 

53.20     .41 

25.7     1.5 

53,57     .24 

22.4  -0.2 

1 
Apr.    9.8 

52.21  +.32 

43.1  -0.2 

9.63  +.28 

51.8 

0.0 

53.64  +.46 

24.5  -0.9 

5:3.82  +.26 

22.4  +0.2 

19.8 

52.51      .34 

43.5  +0  4 

!).93     .30 

52.0 

40.4 

54.12     .49 

23.8  -0.3 

54.10      .28 

22.8    0.7 

29.8 

52.88     .35 

44.2     0.9 

10.24     ,.12 

52.7 

0.9 

54.62     .51 

23.8  +0.3 

54.39     .30 

23.7     1.1 

May    9.8 

53.23     .35 

45  4     1.4 

10.56     .32 

53.9 

1.4 

5.5.13     .51 

24.4     0.9 

54.70     .31 

25.0    1.4 

19.7 

1 

53..^>8     .35 

47.1      1.9 

10.88      .32 

1.8 

55.64     .50 

25.6     1.5 

55.00     .31 

26.6    1.8 

29.7 

53.93  +.3J 

49.2  +2.3 

11.19  +.31 

57.5  -12.1 

56.14  +.47 

27.4  +9.0 

55.31  +.30 

28.5  +2.0 

.ImiH  8.7 

51.25     .31 

51.7     9.6 

11.50      .29 

59.8 

2.4 

56..59     .43 

2<).(i     2.4 

55.60     .26 

30.6    9.2 

18.6 

54.55     .28 

54.4     2  9 

11.77     .26 

62.3 

2.6 

57.01     .38 

32.3    2.8 

55.88     .26 

33.0    2.4 

28.6 

54.81     .24 

.57.4     3.0 

12.02     .23 

65,0 

2.8 

57.36     .39 

35.3     3.1 

56.13     .93 

35,4    25 

'jnly    8.6 

55.03     .20 

60.5     3.2 

12.23     .19 

67.8 

2.8 

57.65     .25 

38.5     3,4 

56.34     .90 

37.9    2  5 

18.6 

.55.20  +.15 

63.7  +3.2 

12.40  +.15 

70.7 

+2.8 

57.87  +.18 

42.0  +3.5 

56.52  +.16 

40.3  49  4 

28.5 

55.32     .10 

66.9     3.1 

12.53     .10 

73.5 

2.8 

58.00     .10 

45.5     3.6 

56.65     .11 

42.7     2.3 

Aug.   7.5 

55.3!)  +.04 

70:0     3.0 

12.60  +.05 

70.2 

2.6 

58.06  +.02 

49.1     3.5 

56.75     .07 

45.0     2.2 

17.5 

55.41  -.01 

73.0     2.8 

12.63     .00 

2.4 

58.04  -.06 

52.6    3.4 

56.79  +.02 

47.1     20 

27.4 

55.38     .06 

75.7     2.6 

12.60  -.04 

81.1 

2.2 

57.93     .14 

56.0     3.3 

56.79  -.02 

49.0     18 

Sept.  6.4 

55  30  -.10 

78.2  +2.3 

12.54  -.08 

83.2  +1.9 

57.75  -.21 

59.1  +3.0 

50.75  -.06 

50  6  +1.5 

16.4 

55  17     .14 

80.4     2.0 

l-tf.43     .12 

85.0 

1.6 

57.51      .28 

62.0    9.7 

56.67     .10 

52.0     1.2 

26.4 

5.5.02     .17 

82.2     l.C 

I2.2<»     .15 

86.5 

1.3 

57.20     .33 

64.6    2.4 

56.55     .13 

,5.3.1     1.0 

-  Oft.    6.3 

1 

54.83     .20 

83.7     1.2 

12.13     .17 

87.6 

1.0 

56.85     .37 

66.8     1.9 

56.42     .15 

.53.9    0.7 

16.3 

1 

51.62     .21 

84.7     0.8 

11.95     ,19 

88.4 

0.6 

56.45     .41 

68.5     1.5 

56.26     .16 

.54,4  +0  3 

26.3 

.54.41  -.22 

85.3  +0.4 

11.75  -.19 

88.7  +0.2 

56.03  -.43 

6!).7  +0.9 

56.10  -.17 

.54.6    0.0 

Nov.    5.3 

54.1!)     .21 

85.4  -O.I 

11.56     .19 

88.7 

-0.2 

55.60     .43 

70.4  +0.4 

55.93     .16 

54.5  -0  3 

15.2 

53.98     .20 

85.1     0  5 

11.37     .18 

88.3 

0.6 

55.16     .43 

70.5  -0.2 

55.77     .16 

54.0    0.6 

25.2 

53.78     .19 

84,3     1.0 

11.20     .16 

87.4 

1.0 

54.74     .41 

70.0     0.7 

55.62     .14 

.53.2    0  9 

Dfc     52 

53.61     .16 

83.1      1.4 

11.04     .14 

86.2 

1.4 

54.34     .38 

69.0     1.3 

55.48     .19 

52.1     1.2 

15,2 

53  46  -.13 

81.5  -1.8 

j 

10.91  -.11 

81.6 

-1.7 

53.!)8  -.34 

67.4  -1.8 

55.37  -.10 

50.8  -1.5 

25.1 

53.35     .09 

79.5     22' 

■    10.81      .08 

82.7 

2.0 

53.66     .29 

65.3     2.3 

55.29     .07 

4i).2     1.7 

35.1 

53.27  -.06 

1     77.2-2.4 

i    10.74  -.05 

80.6  -^.3 

53.40  -.93 

62.8  HJ.? 

55.24  -  04 

47.5  -1.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mrao 
S4)lar 
Date. 


Jhii.  1.1 
II. I 
21.1 

:j|.o 

•iO.O 
Mar.lO.JJ 

I9.H 

29.8 

,M.i.v   9.8 

19.7 

29.7 

Jniie  8.7 

18.7 

28.6 

.Iul>-   8.6 

18.6 

28.5 

Auj;.  7.5 

I  17.5 

27.5 

S«|)t.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.   5.3 

15.2 

25.2 

Dec.   5.2 

15.2 
25.1 

:^5.i 


13  Aquarii. 


0  Cepliei. 


AfiK'tMlsioil.    I 


Doclinatloii 
South. 


^  Aquarii. 


Kight 
Ascension. 


D<  cl illation 
North. 


h      ni 

21  25 


37.92  -.03 ' 
37  90     .fo 

37.91  +.03  I 
37.95     .05 

38.92  .09 

38.13  +.12 
38.26     .!.'> 

38.42     .1^1 


o         .•    I 

-63: 


51.5  -0.7 
52.2     0.6 


in 


» 


52.8  0.6 
53.3  0.4 
53.7     0.3 


t 
53.9  -0.1  i 

53!)  +0.1  J 

53.7     0.3  ^ 


38.(51      .211     53.3     0.5 
38.H3     .23'     52.6     0.8! 


39.07  +.26 , 
39.34      .28 
3!).63     .«9 

39.93  .no 
40.23     .30 

40..54  +.30 
40.83     .29 ' 
41.12     .27 
4 1 .38     .25  I 
4l.iil      .91 

41.81  +.18 
41.96     .14  1 

42.08  .09 ' 
42.15  +.05 
42.17     .00 

42.15  -.04 
42.10  .07 
42.01  .10 
41.90  .12 
41.76     .14 

41.62 -.14 
41.47  .14 
41,33  .14 
41.20     .12 

41.09  .10 

4 1 .00  -.08 

40.94  .05 
40.90  -.02 


51.7 
50.0 
49.3 

47.8 

44.5 

42.8 
41.2 
.3f).6 
38  I 

3(>.8 
35.7 
34.7 
34.0 
33.5 


+1.0 
1.2 

1.6  ; 
1.6 1 


+  1.7 
1.7 
1.61 
1.5 
1.4 

+  1.2 
1.0 
0.8 
0.6 
0.4 


33.2  +0  2 

33.1  0.0 

33.2  -O.I 
33.4  0.3 
33.7     0.4 

34.1  -0.5 
34.6     0.6 

35.3  0.6 
35.!)     0.7 

36.6  0.7 

37.3  -0  7 
38.0     0.7 

38.7  -0.7 


21  27     +70     3 


10.49  -.41 

10.13     .32 

9.85     .22 

9.69  -.11 
9.63  +.01 

9.70  +.12; 
9.-^8     .24 ! 

10.18     .34! 
10.57     .44  j 

I  1 .06     .52  I 

I 

1 1 .62  +..'>9 
12.24     .64 
I2.H9      .66 
13.57      .67  1 
14.24      .66 

14.88  +.62; 

15.49  .57 
16.03     .50 

16.50  .42 
16.88     .33 

17.16  +.22 
17  34  .12 
17.42  +.JI2 
17.38  -.09 
17.24     .19 


17.00 
16.67 
1 6.26 
1 1>.  / 1 
15.23 


.5- 


14.64  -.60 
14.03     .62 
13.41      .63 
12.78     .61  , 
12.18     .58' 

1 1 .62  -  53 
11.13  .46 
10.70  -.38 


81.0  -2.4 
78.3  2.8 
75.3     3.1 

72. 1  3.3 
68.7     3.3 

()5.4  -3.3 

62.2  3.1 

59.3  2.7 
56.7  2  3 
54.7      1.8 

53.2-1.2 
52.2  -0.6 
51.9  0.0 
52.2  +0.6 
53.2     1.2 

51.7  +1.8 
r.6.7  2.3 
59.2  2.7 
62.0  3.0 
65.2     3.3 

72.2  3.6 

75.8  3.6 
79.5  3.6 
83.0  3.4 


-.28  8(5.3  +3.2 

.37  89.4     3.0 

.45  92.3     2.6 

54  94.7     2.2 


96.7  1.8 

!»8.3  +1.3 

99.3  0.7 
!I9.7  +0.1 

99.5  -0.5 

98.8  1.0 

97.4  -1.6 

95.6  2.1 
93  2  -2.6 


Ri<£bt       '  Doc.liuaiion 


AscenHiuu. 


South. 


h      in 

21  31 


5.54  -.04 
5.52  -.01 
5.52  +.02 
5.. 56  .05 
5.62     .08 

5.72  +.11 

5,85  .14 

6.00  .17 

6.19  .20 

6.41  .23 

6.65  +.35 

6.91  .28 

7.20  .29 
7.50  .30 
7.81  .31  ' 

8.12  +..T0 

8.42  .29 
8.70  .28 
8.97  .25 

9.21  .22 

).42  +.18 
9.58  .14 
).70  .10 
).78  .05 
).8I   +.01 

).80  -.03 
>.75  .07 
).67  .10 
9.56  .12 
).42     .14 

,».28  -.14 
).|4  ,14 
9.00      .13 

18  «7     .12 
8.75     .10 

8.(76  -.08  ' 
8.(50     .05 
8,56  -.02 


o         / 

-  8  21 


25.6  -0.6 

26.1  0.5 
26.6     0.4 

27.0  0.3 

27.2  -0.1 

27.3  0.0 

27.1  +0.2 

26.8  0.4 
26.3  0.7 
2.5.5     0.9 

24.5  +1.1 

23.3  1.3 

21.9  1.4 

20.4  1.6 
18.8     1.6 

17.1  +1.7 
15.4     1.6 

13.8  1.6 

12.3  1.5 

10.9  1.3 

9,7  +1.1 
8.7  0.9 
7.9  0.7 
7.3  0.5 
6.9     0.3 

6.7  +0.1 
6.7  -0.1 
6  9     0.2 

7.2  0.4 

7.6  0.5 

8.1  -0.5 

8.7  0.6 

9.3  0.6 
9.9     0.6 

10.6  0.6 

1 1 .2  -0.6 
11.8     0.6 

12.4  -0.6 


€  Pogasi. 


Kigljt 
Ascen8ion. 


Declination  ' 
NorUi. 


m 


21  38  I  +  9  21 


I 

8 

39.47  -.06 
.39.43  -.03 

39.42  .00 
39.44  +.03 

39.49  .06 

39.. 57  +.10 
39.68  .13 
39.82  .16 
40.00  .19 
40.21      .22 

40.44  +.25 
40.70  .27 
40.98  .29 
4 1 .27  .30 
41.57     .30 

41.88  +.30 
42.17      .29 

42.45  .27 
42.72  .25 
42.95     .22 

43.15  +.18 
43.31      .14 

43.43  .10 

43.50  .05 
43.53  +.01 

43.52  -.03 
43.47  .07 
43.38  .10 
43.27  .12 
43.14     Ay 

43.00  -.15 
42.85  .15 
42.70  .14 
42.57     .13 

42.44  .11 


// 


43.1  -1.3 
41.7  1.4 
40.3  1.4 
39.0     1.3 


37.: 


1.2 


36.6  -1.0 

35.7  0.8 
35.0  0.5 
34.7  -0.2 
34.7  +0.9 

35.0  +0.5 
35.7  0.8 
36.7  1.2 
38.0  1.5 
39.6     1.7 

41.4  +1.9 
43.4     2.0 


45.5 
47.7 

49.8 


2.1 
2.1 
9.1 


51.9  +2.0 

53.8  1.9 

55.6  1.7 
57.3     1.5 

58.7  1.3 

59.9  +1.1 
(50.8  0.3 
61.5  0.6 
62.0  0.3 
62.2  +0.1 

62.2  -0.1 
62.0  0.4 
61.5     0.6 

60.8  0.8 
60.0     1.0 


42.34 
42.26 
42.21 


.09  .58.9 
.07  57 .7 
.04       .56.4 


-1.1 

1.9 

-1.3 
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1 

APPAKENT  PLAC 

• 

11  Cepliei. 

Mean 
Bolar 
l>ate. 

Ri^'lit      . 
Aocenaiou. 

D«<c1iii>iti(>ii 
Xorth, 

li      III 

21   40 

o 

+70  47 

Jan.    I.I 

8 

14.72 -.45 

57.8  -9.3 

II. 1 

14.31      .36 

55.3     9.7 

21.1 

13.99     .96 

5J.4     3.0 

31.1 

13.78     .15 

49.2     3.9 

Feb.  10.0 

13.69  -.03 

45.9     3.3 

20.0 

13.72  4.09 

42.6  -3.3 

Mar.    1.0 

13.87     .SI 

39.3     3.1 

10.9 

14.13     .33 

36.4     9.8 

20.9 

14.51      .43 

33.7     9.4 

30.9 

14.99     ,b'2 

31.5     1.9 

Apr.    9.9 

15.55  +.59 

29.9  -1.4 

19.8 

16.17     .65 

28.8     0.8 

29.8 

10.84      .66 

28.3  -0  9 

Mmv    9.8 

17.53      .69 

28.5  +0.4 

I9.H 

18  23     .69 

2:).2      1 .0 

29.7 

1891   -1.66 

30.5  +1.6 

June  8.7 

19.55     .61 

32.4     9.1 

18.7 

20.13     .55 

34.8     9.6 

28.() 

20.64     .47 

37.5     9.9 

July    8.6 

21.06     .37 

40.6     3.9 

18.6 

21.39  +.97 

44.0  +3.4 

28.6 

1 

21.61     .17 

47.5     3.6 

Aug.   7.5 

21.72  +.06 

51.2     3.7 

17.5 

1 

21.73  -.05 

51.8     3.6 

27.5 

2162     .16 

58.4      3.5 

Sept.  6.5 

21.41  -.96 

61.9  +3.3 

16.4 

21.11       .35 

6.->.l      3.1 

26.4 

20.71     .44 

68  0     9  8 

Oct.    6.4 

20.23     .51 

70.7     9.4 

16.3 

19.70     .56 

72.9     9.0 

i          26.3 

19.11  -.61 

74.6  +1.5 

No  .  5.3 

18.48     .63 

75.8     0.9 

15.3 

17.84     .64 

76.4  +0.4 

25.2 

17.20     .63 

76.5  -0.9 

Dec.    5.2 

1 

16.57     .61 

75.9     0.8 

'           15.2 

15.99  -.56 

74.8  -1.4 

25.1 

15.45     .50 

73.1      1.9 

35.1 

14.99  -.43 

70.9  -9.5 

fi  Capricorni. 


AdceiiHiuD. 


I  D«*oliii)ition 
South. 


h      ni 

21  47 


9.51  -.04 
9.47  -.02 
9.47  +.01 
9.49  .04 
9.55     .07 

9.63  +.10  I 
9.75     .13  1 
9.89     .16 
10.07      .19 

10.28     .93 

I 

10.52  +.95 

10.78  .97, 
11.06     .99 

11.36  .31 

I 

1 1 .68  .31 

11.99  +.31  I 
12.31     .31 
12.61      .99' 
12.89     .97 
13.15     .94 

I 

13.37  +.90 
1.3.55     .16 1 

13.69  .19 

13.79  .07 
13.84  +.03 

13.84  -.09 
13.WI  .05 
13.73  .09 
13.63  .11 
13.51     .13 

13.37  -.14 
13.23  .14 
13.09  .14 
12.96  .13 
12.84     .!! 


12.74 

12.66 
12.62 


.09  1 

.08 

.03 


o         / 

—  14     4 


48.8  -0  3 

49.1  0  9 

49.2  -0.1 
49.2  +0.1 
49.0     0.9 

48.7  +0.4 

48.2  0.6 

47.5  0.8 

46.6  I  0 
45.5     1.9 

44.3  +1.3 
42  9     1.5 

41.3  1.6 

39.7  1.6 
38.0     1.7 

36.4  +1.6 

34.8  1.6 

33.3  1.4 

31.9  1.3 
30.7     l.l 

29.7  40.9 

29.0  0.6 

28.4  0.4 
28.2  +0.9 

28. 1  0.0 

28.2  -0.2 

28.5  0.4 
29.0     0.5 

29.5  0.6 
30.2     0.7 

30.9  -0.7 

31.6  0.7 

32.2  0.6 
32.9  0.6 
33.4     0  5 

33.9  -0.4 

34.3  0.4 
34.6  -0.3 


79  Draconis. 


Riirht 
Ascennion. 


li      in 

21  51 


26.07  -.55 
25.56  .46 
25.16  .35 
24.87  .29 
24.72  -.09 

24.70  +.05 
24.84     .19 

25.08  .39 
25.47     .45 1 

25.98     .55  i 

26.58  +.64 
27.27     .71 


Docliuatioii 
North. 


28.01  .76 
28.78  .78 
29.56     .77 


30.3.3  +.75 

31.06  .70 ; 

31.72  .63: 
32  31  .54; 
32.81     .44 1 

33.20  +  33 
33.47  .91 
33.63  +.09 
33.(>5  -.03 
33.57     .14 

33.36  -.97 
33.04  .37 
.32.61  .47 
32.10  ,55 
31.51     .69 

30.85  -.68 
30.15  .79 
2<)  42     .73 

28.68  .73 
27.96     .71 


I 


27.26  -.67 
2().()2  .60 
26.06  -.59 


+73  10 

34"3  -9.1 

32.0  9.6 

29.2  9.9 

26. 1  3.9 
22.9    3.3 

19.5  -3.3 

16.3  3.9 

13.2  9.9 

10.5  9.5 
8  I      9.1 

6.3  -1.6 
5.0  1.0 
4.3  -0.4 
4.3  +0.3 
4.9     0.9 

6  0  +1.4 

7.8     2.0 

10.0     2.4 

12.6  9  8 

15.6  3  1 

18.9  +3  4 

22.4  3.6 

26.0  3.7 

29.7  3.7 

33.4  3.6 

36.9  43.4 

40.2  3.9 

43.3  2.9 

46.1  9.5 

48.5  2.1 

50.4  +1.7 

51.8  1.1 

52.6  +0.6 

52.9  0  0 
i}'2.(\  -0.6 

51.6  -1.9 
.50.1  1.8 
48.1  -9.3 


a  Aquarii. 


Kiulit 
A«ci*UMiuii . 


Ii      ni 

22     0 


0.23  -.06 
0.18  .03 
0.16  -.01 
0.17  +.09 
0.20     .05 

0.26  +.08 
0.36  .11 
0  48  .14 
0.(i4  .17 
0.83     .20 

1 .05  +.23 
1 .30  .96 
1.57  .98 
1.85  .99 
2.15     .30 

2.46  +.31 
2.:  7     .30 

3.06  .96 
3.34  .96 
3.59     .24 

3.81  +.20 
3.<)9  .16 
4.13  .12 
4.23  .06 
4.29  +.03 

4..30  -.01 
4.27  .04 
4.21  .07 
4.12  .10 
4.01      .12 


3.88 
3.75 
3.61 
3.48 
336 

3.2f 
3.17 


-.13 
.14 
.13 
.13 
.11 


DlH'liUAtioD 

South. 


-  0  51 


It 


52.1  -0.9 
52.9  0  8 
537    o.b 

54.5  0  7 
55. !     0  6 

55.6  -0  4 
.55.9  -0.2 
5.5.9  40.1 
5,5.7     0.3 

55.2  0  6 


54.5  40.9 
53.5     1.1 

52.2  14 

50.7  1.6 

49.0  1.7 

47.3  41.8 

45.4  1.9 

43.5  1.9 

41.6  18 
39.9  1.7 

38.2  41.6 
.36.7     1.4 

35.4  1.9 

34.3  1.0 

33.5  08 

32.8  40.5 

32.4  0.3 

32.1  40  1 
32  I  -0.1 
32.3    0.2 

,32.5  -0.4 
33.0  0.5 
3:^.5    0.6 

34.2  0.7 

34.9  0.7 


.07 

3.11  -.05 


09  I     35.7  -0.8 
'     :)6.5     0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 
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32  03     .19 

2().2    0.0 

34.62     .11 

47.8  40.9  , 

20.9 

8.17      .95 

67.1      9.5 

54.09     .16 

32.0     0.6 
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32.78     .25 

28.4     1.1 

35.34     .94 
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29.8 

27.74  +.35 

45.0 

+1  8 

1 1 .24  +.31 

5.4  +1.8 

62.44  +.62 

39.5  +0.6 

17.33  +.30 

47.5  +1.8 

.lime  8.8 

28.09     .a5 

43.2 

1.6 

11.56     .31 

7.3     3.0 

63.07     .62 

40.3     1.1 

17.64     .31 

49.4     1.9 

18.7 

28.44     .34 

41.7 

1.4 

11.87     .30 

9.4     3.1 

63.68     .60 

41.7     1.6 

17.94     .31 

51.4     2.0 

28.7 

28.78     .33 

40.5 

1.1 

12.17     .39 

11.5     3.3 

64.27     .57 

43.6     2.1 

18.25     .30 

53.5    9.0 

.Inly   8.7 

29.10    .31 

39  6 

0.7 

12.45     .37 

13.8     3.3 

64.82     .53 

45.9     2.5 

18.54     .98 

55.5    9.0 

1 

18.6 

29.39  +.98 

39.0 

+0.4 

12.71  +.24 

16.0  +3  3 

65.31  +.46 

48.7  +2.9 

18.81  +.96 

57.5  +1.9 

28.6 

29.65     .94 

38.8 

0.0 

12.94     .31 

18.3     3.3 

65.74     .38 

51.7      3.2 

19.05     .93 

59.4     1.8 

Aug.   7.6 

29.87     .90 

39.0 

-0.3 

13.12     .17 

20.4     2.1 

66.08     .30 

55. 1      3.4 

19.26     .19 

61.2     1.7 

17.6 

30.04     .15 

39.4 

06 

13.27     .13 

22.4      1 .9 

66.35     .33 

58.6     3.6 

19.43     .15 

62.8     1.5 

27.5 

.30.17     .10 

40.2 

0.9 

13.38     .09 

24.2      L7 

• 

66.52     ,13 

62.2    3.6 

19.57     .11 

64.1     1.3 

S*-pt.  6.5 

30.25  +.05 

41.2 

-l.l 

13.45  +.05 

25.8  +1.5 

66  61  +.04 

65.9  +3.6 

19.66  +.07 

65.3  +1.0 

16.5 

.30.28     .00 

42.4 

1.3, 

1.3.48  +.01 

27.2     1.3 

66.61  -.04 

69.5     3.5 

19.71  +.03 

66.2     0.8 

26.4 

30.26  -.04 

43.7 

1.4 

13.46  -.03 

2H.4     1.1 

66.52     .13 

72.9     3.4 

19.73     .00 

66.9    0.6 

Oct.    6.4 

30.20     .07 

45.2 

1.5 

13.42     .00 

29.3     0.8 

66.35     .22 

76.2     3.2 

19.71  -.03 

67.3     0.4 

16.4 

30.11     .10 

46.7 

1.4 

13.35     M 

30.0     0.5 

66  1 1     .98 

79.3     2.9 

19.66     .06 

67.6  +0.1 

26.4 

29.99  -.13 

48.1 

-1.4 

13.25  -.10 

.30.4  +0.3 

65.80  -.34 

81.9  +2.5 

19.59  -.08 

67.6  -O.I 

Nov.   5.3 

29.85     .14 

49.4 

1.9 

13.14     .13 

30.0     0.0 

65.43     .40 

84.2    2.1 

19.50     .10 

67.4     0.9 

15.3 

29.71     .15 

50.5 

..a' 

13.02     .13 

30.5  -0.2 

65.01     .44 

86.1     1.6 

19.39     .11 

67. 1     0.4 

25.3 

29.55     .15 

51.4 

0.8 

12.89     .13 

30.2     0.4 

64.55     .47 

87.4     1.0 

19.28     .11 

66.7     0.5 

Dec.   5.3 

29.40     .14 

52.1 

05 

12.76     .13 

29.7     0.6 

64.07     .49 

88. 1  +0.4 

19.16     .19 

66.1     0.6 

15.2 

29.26  -.13 

52.5 

-0.3 

12.64  -.19 

28.9  -0.8 

63.57  -.49 

88.2  -0.2 

19.05  -.11 

65.4  -0.7 

25.2 

29.14     .13 

52.6 

0.0 

12.52     .11 

28.0     I.O 

63.08     .48 

87.8     0.7 

18.93     .11 

64.6     0.8 

,         35.2 

29.03  -.10 

52.4  +0.3 

12.42  -.10 

26.9  -1.3 

62.60  -.46 

86.8  -1.3 

18.83  -.10 

63.7  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Piscium. 

i 

Y  Cephei. 

Groombridge  4163. 

a  Piacium . 

MeaD 
Solar 
Date. 

Decliuatiou 
Korth. 

Right 
Ascension. 

Ueclin.ition 
North. 

RiKht 
Ascension. 

Rigl 
Ascens 

it 
ion. 

m 

34 

Declinatiou 
North. 

Right 
Ascension . 

Declination 
yorth. 

h      m 

'23  34 

o 

+   5 

1 

h 

23 

0           f 

+77     0 

h      111 

23  49 

+73  46 

h      ni 

23  53 

+   6*  14 

Jan.     1.2 

8 

10.27  -.10 

5.4 

-0.9 

8 

44.71 

-.89 

40.3  -0.7 

8 

23.20  -.79 

87.3  -0.5 

B 

32.62  -.11 

3l'.'4  -0.9 

n.2 

10.17     .10 

4.5 

0.9 

43.83 

.85 

39.3     1.3 

22.50     .67 

86.5     1.1 

32.51     .JO 

30.5    0.8 

21.2 

10.08     .08 

3.6 

0.8 

43.02 

.77 

37.8     1.8 

21.85     .62 

85.0     1.7 

32.40     .10 

29.7    0.8 

31.1 

10.00     .07 

2.8 

0.8 

42.:}0 

.66 

35.7     9.3 

21.26     .54 

83.1     9.2 

32.31     .08 

28.9    0.8 

Feb.  10.1 

9.94     .04 

2.0 

0.7 

41.70 

.53 

33.1     9.7 

20.76     .45 

80.7     2.6 

32.24     .06 

28.1     0.7 

20.1 

9.91  -.02 

1.4  -0.6 

41.24 

-.37 

30.3  -3.0 

20.37  -.33 

78.0  -9.9 

32.19  -.04 

27.4  -0.6 

Mar.    1.1 

9.91  +.01 

0.9 

0.4 

40.96 

.90 

27.2     3.1 

20.10     .90 

76.0     3.0 

32.17  -.01 

26.9    0.4 

11.0 

9.94     .05 

0.6 

-0.9 

40.84 

-.02 

24.1     3.1 

19.98  -.05 

71.9     3  1 

32.18  +.03 

26  5  -0  2 

21.0 

10.01     .08 

0.5 

0.0 

40.92  +.16 

21.0     3.0 

20.00  +.09 

68.8     3.0 

32.23     .06 

26.4    0.0 

31.0 

1 

10.11      .19 

0.7 

+0.3 

41.17 

.34 

18.0     9.8 

20.17     .94 

65.9    9.8 

32.31     .10 

26.5  40.2 

1 
Apr.   9.9 

10.25  f.l6 

1.1 

+0.6 

41.60 

+.50 

15.3  -9.6 

20.47  +.38 

63.2  -9  5 

32.43  +.14 

26.9  +0.5 

1           19.9 

10.43     .90 

1.9 

0.9 

42.18 

.65 

12.9    9.1 

20.92     .50 

60.8     9.1 

32.60     .18 

27.6    0.8 

29.9 

10.65     .93 

2.9 

1.9 

42.90 

.78 

11.1     1.6 

21.48     .61 

58.9     1.7 

32.80     .99 

28.5    1.1 

May    9.9 

10.89     .96 

4.2 

1.4 

43.74 

.88 

9.7     1.1 

22.14     .70 

57.5     1.9 

33.03     .25 

29.7    1.3 

19.8 

11.16     \» 

5.7 

1.6 

44.66 

.95 

8.9  -0.5 

22.88     .77 

56.6  -0.6 

33.29     .97 

31.2    1.6 

29.8 

11.46  +.30 

7.4 

+1.8 

45.63 

+.99 

8.7  +0.1 

23.67  +.81 

56.3    0.0 

33  58  +.29 

32.9  +1  8 

June  8.8 

11.76     .31 

9.3 

1.9 

46.63 

1.00 

9.1     0  6 

24.50     .83 

56.5  +0.5 

33.88     .30 

34.7    1.9 

18.8 

12.08     .31 

11.3 

90 

47.63 

.98 

10.0     1.9 

25.33     .89 

57.3     1.1 

34.19     .31 

36.7    2.0 

28.7 

12.38     .30 

13.3 

9.0 

48.59 

.93 

11.5     1.7 

26.14     .79 

58.7     1,6 

34.50     .31 

38.7    9.0 

July   8.7 

12.68     .39 

15.3 

9.0 

49.49 

.86 

13.5     9.2 

26.91     .74 

60.6    9.1 

34.80     .29 

40.8    9.0 

18.7 

12.96  +.96 

17.3 

+1.9 

50.32 

+.77 

15.9  +9.6 

27.63  +.68 

62.9  +^.5 

35.m>  +.27 

42.8  +2.0 

28.6 

13.21     .94 

19.2 

1.8 

51.04 

.67 

18.8     3.0 

28.27     .60 

65.6    2.8 

35.35     .95 

44.7    1.8 

Aug.   7.6 

13.43     .90 

20.9 

1.6 

51.65 

.55 

91.9     3.3 

28.82     .50 

68.7    3-1 

35.58     .99 

46.5    1.7 

17.6 

13  61     .16 

22.4 

1.4 

52.13 

.41 

25.3    3.5 

29.27     .40 

72  0    3.4 

35.78     .18 

48.1     J. 5 

27.6 

13.75     .19 

23.8 

1.9 

52.48 

.97 

29.0     3.7 

29.62     .99 

75.5     3  6 

35.95     .14 

49.5    1.3 

Sept.  0.5 

13.86  +.08 

24.9 

+1.0 

52.68  +.13 

32.7  +3.7 

2<).85  +.17 

79.2  +3.7 

36.07  +.10 

50.7  +1.1 

16.5 

13.92     .05 

25.7 

0.8 

52  73 

-.02 

36.5    3.7 

29.96  +.06 

82  9     3.7 

.36.ir»     .07 

51.7    0.e 

26.5 

13.95  +.01 

26.4 

0.5 

52  65 

.16 

40.2     3.6 

29.96  -.06 

86  8    3.6 

36.20  +.03 

52.4    0.6 

Oct.    6.4 

13.95  -.09 

26.8 

0.3 

52.42 

.C9 

43.7     3.5 

29.85     .17 

90.2    3.5 

36.21      00 

52.9    0.4 

16.4 

13.91     .05 

27.0  +0.1 

52.05 

.42 

47. 1     3.3 

29.62     98 

93.6    3.3 

36.20  -.03 

6:J.2  441.9 

26.4 

13.85  -.07 

27.0 

-0.1 

51.56 

-.55 

50.3  +9.9 

29.29  -.38 

96.7  +3.0 

38.15  -.06 

53.2    0.1) 

Nov.   5.4 

13.77     .09 

26.8 

0.3 

50.96 

.66 

53.0     9.5 

28.86     .47 

99.5    2.6 

36.08     .08 

53.1  -0.3 

15.3 

13.67     .10 

2(».5 

0.4 

50.25 

.75 

55.3     2.1 

28.35     .55 

101.9    9.1 

36.00     .09 : 

52.9    0  3 

25.3 

13.57     .11 

20.0 

0.5 

49.45 

.83 

57.2     1  6 

27.76     .62 

103.8     1.6 

35.90     .10 

.52.5    0  5 

Dec.    5.3 

13.45     .11 

25.4 

06 

4d.5!l 

.88 

58.5     1.0 

27.12     .67 

105.2     1.1 

35.79     .11' 

1 

51.9    06 

15.3 

13.34  -.11 

24.7 

-0.7 

47.69 

-.91 

59.1  +0.4 

26  43  -.70 

106.0  +0.5 

35  68  -.lit 

51.3-0.7 

25.2 

13.23     .11 

23.9 

0.8 

46.78 

.91 

59.2  -0.3 

2.5.72     .71 

106.2  -0.1 

35.37     .11 

50.5    0.8 

35.2 

13.12 -.10 

23.1 

-0.9 

45.87 

-.88 

58.6  -0.9 

25.01  -.70 

105.8  -0.7 

35.43  -.11 

49.7  -0.8 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dato. 


^i  Cassiop. 


31°  28 

h     m 

0     3 


Jan.  0.2 
10.2 
20.2 
30.2 


s 
11.80  -  .34 

11.47       .39 

11.16       .30 

lo.es-  .SJ7 


22  Anilroiu.  a  Audroiii. 


44-33 

h     m 

0     4 


8 

2<).46  -  .23 
2<>.24  .91 
29.04  .19 
28.85  -  .18 


53  50 

h     m 

0  12 


Ctiti. 


6Urs.Miu., 
S.  P. 


99  27 

h     ni 

0  ]3 


8 

27.99  -  .18 
27.82  .16 
27.66  .15 
27.51  -  .14 


8 

42. 12 -.09 
42.02  .10 
41.91  .10 
41.82-  .09 


358  19 

h      in 

0  13 


o  CaHsiop. 


69.46  +7.73 
77.19  7.61 
84.67  7.22 
91.64  <f 6.66 


:K78-  .14 
38.65  .12 
:W.55  .10 
38.46  -  .08 


8 

53.40 
53.21 
53.06 
52.90 


42  20 

ii 

111 

0 

38 

8 

.20  28.77 
.17;  28.53 
.16   28.29 


-  .17 


.24 
.94 

.33 

28.07  -  .29 


I 


Aug. 26.6 

Sffpt.  5.5 

15.5 

25.5 

Oct.    5.5 

15.4 
25.4 
Nov.  4.4 
14.4 
24.3 

Dec.  4.3 
14.3 
24.2 
34.2 


Meau 

SolAr 
Date. 


Jan.  0.3 
10.2 
20.2 
30.2 


.^^-W.  5.6 

15.5 

25.5 

Oct.    5.5 

15.5 

25.4 
Soy.   4,4 

144 

24.3 
Dec.   4.3 

14.3 
24.3 
34.2 


I 


16.02+  .24 
16.22  .16 
16.34  .09 
16.39  4  .03 
16.40-  .02 


33.08  +  .17 
33.23  .13 
33.34  .08 
33.40  +  .04 
33.42      .00 


31.37+  .18 
31.53  .14 
31.65  .09 
31.71  .05 
31.74  +  .01 


45.30+  .16 
45.45  .13 
45.57  .09 
45.65  .05 
45.68  +  .02 


33.98-3.00    41.87+  .16 

31.48    9.00    42.02  .13 

29.97-0  98 !  42.14  .10 

29.52+0.09    42.21  .06 


30.16     1.19 


16.35 
16.23 
16.06 
I5.8<) 
15.61 

15.34 
15.02 
14.70 
14.38 


.06 
.14 
.19 
.23 
.96 

.29 
.33 
.39 
.31 


d  Piscium. 


83     1 

h     in 

0  42 


51. 57 -.11 
51.46  .12 
51.33  .13 
51.21  -.19 


54.62  +  .16 
54.76  .12 
54.86  .08 
54.92  .05 
54.96+  .03 


54.97 
54.95 
54.91 
54.84 
54.75 


.00 
.03 
.06 
.06 
.09 


33.39 
33.32 
33.22 
33.08 
32.91 

32.73 
32.53 
32.32 
32. 1 1 


.05 
.09 
.13 
.15 
.17 

.19 
.90 
.21 
.90 


31.74- 

31.70 

31.63 

31.53 

31.40 

31.26- 
31.10 
30.93 
30.77- 


.09 
.06 

.09 
.13 
.14 

.15 
.16 
.17 
.16 


7  Cassiop. 


29  53 

h     m 

0  49 

8 

57.12-  .34 
56.77  .35 
56.42  .34 
56.09  -  .39 


ft  Androm. 


O  I 

52     6 

h     m 

0  50 


8 

31.83 
31.65 
31.47 
31.29 


-  .18 
.18 
.18 

-  .18 


61.13+  .96 
61.36  .90 
61.52  .13 
61.62  .07 
61.66+  .01 


54.66  -  .10 
54.54  .11 
54.43  -  .10 


61.64 
61.55 
61.42 
61.21 
60.98 


.05 
.11 
.17 
.99 
.95 


60.71  -  .30 
60.38  .33 
60  05  -  .34 


35.10  + 
35.26 
35.38 
35.47 

35.51  + 

35.52  - 
35.49 
35.42 
35.33 
35.21 

35.07  - 

34.91 

34.75- 


45.67 
45.65 
45.61 
45.53 
45.43 

45.33 
45.23 
45.10 
44.9i) 


-  .01 
.03 
.06 
.09 
.10 

-  .10 
.11 
.19 

-  .11 


42.25  +  .03 


43Cephei. 


O  / 

4  21 

b     ni 

0  53 


38.97  -9.86 
36. 1  1  9.85 
33.26  9.83 
30.46  -9.77 


31.90  +9.99 
34.75    3  39 

38.68  4.4J 
43.61  5.39 
49.45    6.99 

56.06  +6.91 
63.28  7.49 
70.90    7.71 

78.69  +7.77 


K  Tncanie. 


159  28 

h     m 
1    11 

8 

57.26  -  .54 
56.72  .54 
56.18  .53 
55.67  -  .50 


42.27 
42.25 
42.21 
42.14 

42.05 

4 1 .96 
41.85 
41.75 
4 1 .64 


I 


.00 
.03 
.06 
.08 
.09 

.10 
.11 
.11 
.10 


56.54  + 
56.71 
5(5.86 
56.95 
57.00  + 

57.02 
57.00  - 
56.97 
56.88 
56.78 

56.67  - 
56.53 
56.38 
56.21  - 


.16 
.12 
.07 
.03 

.00 
.03 
.06 
.09 
.11 

.19 
.14 
.16 


32.13+  .25 
32.35      .19 


32.51 
32.63 
32.69 


.14 
.09 
.05 


32.72  +  .01 
32.70  -  .04 
32.63  .08 
32.53  .12 
32.40      .15 

32.23  -  .18 
32.04  .20 
31.83      .21 


.18   31.61  -  .99 


.18  54.19+1.44 
.14  55.43  1.04 
.10  56.27  .69 
.06  I  56.68  +  .21 
.09  !  56.69  -  .23 


/Piscium. 


86  59 

h     m 

1   12 

8 

0.73  -  .13 
0.60  .13 
0.47  .13 
0.35  -  .19 


K  Octautis, 
S.  P. 


.01 
.05 
.08 
.11 
.13 


56.22  -  .67 
55.34  1.10 
54.02  1.50 
52.33  1.89 
50.25    2.94 


61.44  + 
61.79 
62.05 
62.19  + 
62.24  - 

62.17- 

6l.im 

61.72 

61.36 

60.93 


.40 
.30 
.20 
.10 
.01 


I 


.19 


,15  47. b5 -9.59  I  60.47 
,16;  45.20  9.73!  59.95 
,16    42.40-8.841  59.42 


.99 

.31 
.39 
.45 

.49 
.59 
.59 


I 


3.52+  .19 
3.69  ,15 
3.81  .11 
3.92      .07 

3.97  .04 

4.00  +  .09 

4.01  -  .01 

3.98  .03 
3.94  .05 
3.88      .07 

3.79  -  .09 
3.69  .10 
3.59  -  .10 


184  47 

h     m 

1  22 

H 

57.59  +9.75 
60.40  2.81 
63.21  9.75 
65.89  +9.56 


52.44  -1.61 
51.05  1.17 
50.11       .79 

49.61  -  .95 

49.62  +  .96 

50.14+  .76 
51.13  1.94 
52.62  1.69 
54.50  9.07 
5<).77    9.40 

59.30  +9.69 
62.01  9.76 
64.81  +9.80 


v  Androm. 


O  / 

49     9 

h     m 

1  30 


8 

3.40 
3.21 
3.01 
2.78 


.18 
.90 
.33 
.94 


6.36  +  .95 
6.59      .90  I 
6.77      .15 

6.90  .11  I 

7.00  .07 

7.05  +  .04 
7.08  +  .01  I 

7.06  -  .03 

7.01  .07 

6.91  .10 

6.81  -  .13 
6.66  AQ 
6.49  -  .18 
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1 

APPARENT  IIUUIT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES,         j 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
TrPisciinn. 

1 
yPiHcium.       ^Coti.       )/ Androm. 

/?Trianguli.|4  Urs.  Mill., 

/Trianguli. 

1 
67  Ceti. 

Mean 

t 

S.  P. 

'"'**■           78  26 

O             / 

85     5 

100  53 

48  12 

55  33 

348     4 

56  40 

96  56 

h     ni 

1  31 

h     111 

1  35 

h     m 

1  45 

h     m 

1  57 

h     tu 

2     2 

h     m 

2     9 

h     m 

2  10 

8 

h     m 

2  11 

a 

« 

8                              8 

a 

8 

8 

Jan.    0.3 

9.20  -  .13 

35.74-  .12,55.50-  .12 

1.58-  .19 

52.79  -  .14    1.3.40+1.06 

39.40  -  .12 

23.53  -  .10 

10.3 

9.13      .l.-r  35.02      .12    55.38      .12      1.39      .19 

52.64      .16    14.48    I.l0^39.26      .16 

2:U2     .12 

20.2 

9.00      .13 

35.50      .13    55.26      .13,     1.20      .20 

52.47      .18 

1.5.61     1.14!  39.09      .18 

23.30      .14 

30.2 

8.86      .14 

35.36      .13,55.11       .14     0.98      .21 

52.28      .19 

16.77    1.15 

38.90      .19 

23.15      .15 

iFnb.    9.2 

1 

8.73      .13 

35.24      .12 

54.97      .13 

0.76      .20 

.52.09      .18 

17.90    1.11 

38.72      .18  J  23.00      .11 

19.2 

8.60  -  .13 

35.12-  .12 

54.84  -  .12 

0.57  -  .19 

51.92-  .16 

18.98  +1.05 

38.54  -  .17 

22.86  -  .13 

^  Sept.25.6 

12.25+  .14 

38.68  +  .13 

58  29  +  .15 

4.79  +  .19 

55.83  +  .17 

11.24-  .55 

42.34  +  .18 

26. 13 +.18 

Oct.    5.5  1  12.37      .10 

38.80      .10 

58.43      .12 

4.97      .15 

55.99      .15 

10.77       .39 

42.51      .16 

26.29      .14 

'           15.5 

12.45      .07 

38.89      .07 

58..52      .08 

5.10  .  .11 

56.13      .12 

10.46      .23 

42.66      .13    26.40      .11 

1 

25.5 

12.50 -h  .04 

38.94  +  .04 

58.59  +  .05 

5.20  +  .07 

56.23  +  .08 

10.31  -  .06 

42.78  +  .10 

26.50  +  .08 

Nov.    4.5 

12.52  +  .01  !  38.98  +  .02  j  58.63  +  .02 

5.25  +  .03 

56.29      .04 

10.34  +  .13 

42.85      .06 

26.5(>      .04 

14.5 

1 

12.53-  .01 

38.98  -  .01  !  58.63  -  .01 

5.27      .00 

56.32  +  .01 

10.56      .31 

42.90  +  .03 

26.58  +  .01 

24.4 

12,50      .03  1.38.96      .04 

58.61      .03 

5.26  -  .04 

56.32  -  .02 

10.97      .49 

42.90  -  .01 

26.59  -  .01 

Deo.    4.4 

12.44      .06    38.90      .06 

58.57      .06 

5.19      .08   56.28      .05 

11.54      .66 

42.88      .05 

26.56     .04 

14.3 

12.37  -  .08   38.83  -  .08 

58.49  -  .08 

5.10-  .11 

56.21  -  .08 

12.29+  .82 

42.81  -  .08 

26.51  -  .07 

24.3 

12.27      .10 

38.73      .10 

58.40      .10 

4.97      .14 

56.11      .12 

1.3.18      .96 

42.71       .11 

26.42      .09 ' 

34.3 

12.17-  .10 

38.63  -  .10 

58.29 -.11 

4.82 -.17 

55.97  -  .16 

14.21  +1.10 

42.58  -  .14 

26.33  -  .09 

1 

Mean 
Sohir 

6  Hydri. 

A  Ceti. 

/i  Hydri. 

6  Persei. 

a  Arietis. 

47  Cepbei. 

e  Arietis. 

/?  Persei. 

159   10 

O            1 

90     9 

169  36 

O            1 

41   15 

O           / 

75  23 

O            / 

11     2 

O            1 

69     6 

49^  29 



h     ni 

2  19 

8 

h      m 

2  33 

8 

h     m 

2  33 

8 

li     m 

2  36 

a 

li     m 

2  45 

8 

h     m 

2  51 

h     m 

2  52 

h     m 

3     0 

a 

8 

8 

Jan.    0.3 

45.94  -  .53 

44.40-  .09 

65.50  -1.12 

33.53  -  .18 

18.56-  .10 

17.04  -  .76 

48.56  -  .09   53.26  -  .10  | 

10.3 

45.40      .55 

44.30      .11 

64.35    1.18 

33.34      .21 

18.45      .12    16.22      .88 

48.46      .11 

53.14      .14 

;          20.3 

44. H4      .56 

44.18      .13 

63.14     1.22    33.12      .23 

18.32      .13 

15.28      .99 

48.34      .13 

.52.97      .19 

30.3 

44.27      ..57 

44.04      .14 

61.91     1.22 

32.87      .25    18.19      .15 

14.25    1.05 

48.19      .15 

52.76      .91 

Feb.    9.2 

43.71       .56 

43.89      .15 

60.70     1.19 

32.62      .26"  18.03      .16 

13.19    1.08 

48.03      .16 

.52.55      .99 

19.2 

43.15-  .55 

43.73-  .16 

59.52-1.16 

32.36  -  .86 

17.87-  .15 

12.10-1.09 

47.86-  .17 

52.33  -  .91 

Sept.25.() 

48.46  +  .36  '  40.85  +  .19 

67.54  +  .70 

36.62  +  .28 

21.03+  .21 

22.69  +  .89 

51.04  +  .SO 

55.96  +  .96 

Oct.     5.« 

48.77      .26    47.02      .16 

68.16      .53 

36.88      .24   21.22      .17 

23.51       .75 

51.23      .18 

56.21      J23 

15.6 

48.99      .16   47.16      .13 

68.59      .32 

37.10      .19   21.37      .14 

24.19      .61 

51.40      .17 

56.43      .90 

25.5 

49.10+  .06 

47.28+  .11 

68.80  +  .09 

37.26  +  .14   21.51  +  .12   24.72  +  .46 

51.57+  .14 

56.61  +  .16 

Nov.    4.5 '49.11  -.05;  47.38      .07 

68.77  -  .14 

37.39      .10  "21.62      .09   25.11       .27 

51.69      .10 

56.76      .19 

14.5 

49.00      .16,47.42      .03 

68.52      .36 

37.46      .05   21.69      .06 

25.29  +  .08 

51.77      .06 

56.66      .06 

24.4    48.78      .90  |  47.45  +  .01 

68.05      .56 

37.50+  .01  '21.74  +  .03 

25.28  -  .09 

51.82+  .03 

56.93  +  .04 

D.r.    4.4 

48.48      .35    47.44  -  .02 

67.40      .74 

37.48-  .04   21.74      .00 

25.08      .31 

51.84      .00   56.95      .00 

14.4 

48.00  -  .42  1  47.40  -  .05 

66.57  -  .91 

37.41  -  .09    21.73-  .03 

24.68  -  .49 

51.83-  .03 

56.93  -  .04 

.    24.4 

47.64      AS 

47.34      .07 

65.59     1.03 

37.29      .14   21.68      .07 

24.10      .66 

51.78      .06 

56.  6      .08 

34.3 

47.13 -.53 

47.26  -  .09 

64.51  -1.12 

37.13-  .19 

21.59-  .11 

23.37  -  .80 

51,70-  .10 

56.76 -.11 

ADDITIONAL  FIXED   STAES,   1888 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
St»lftr 
Dwtp. 


Jnn.  0.4 
10.3 
20.3 
30.3 

M).   9.3 

19.2 
89.2 


p  Oetaiitis. 
S.  P. 


t  Hydri. 


185  55 

h       in 

3  17 


167  48 

)i      m 

3  18 


/Taiiri. 


77  27 

h      HI 

3  24 


yCamelop.]    yllydrh 


19     1 

h      in 

3  38 


164  35 

h       ni 

3  48 


ePersei.    i  A'  Tanri. 


50  19 

li      ni 

3  50 


O  / 

68   14 

h      ni 

3  58 


25.02  +8.1 1 
28.11  3.96 
30.44  9.39 
32.80  3.44 
35.32    3.44 

37.77  4-9.39 
40.10+9.96 


49.08  -  .87 

48.17  .95 

47.18  1.02 
46.12  1.06 
45.05    1.07 

43.08  -1.08 
42.03 -J  .02 


41.51  -  .06  1  34.78-  .39 


41.43 
4 1 .32 
41.18 
4 1 .03 


.09 
.12 
.H 
.16 


40.86-  .17 
40.G9-  .17 


34.4  i 
33.05 
33.43 
32.83 


.42 
.49 

.56 
.60 


32.22  -  .62 
31.00-  .61 


62.02  -  .61 
61.37       .69 
60.64 
.^)i)  82 
58.07 


20.78 

20.68 

20.55 

83    20.37 

87    20.17 


i  I 


.08; 

.12 

.15, 

.19 

.21 


4.70-  .02 

4.74 

4.63 


c  Pcreei. 


42  35  ' 

li      ni 

4     0 


32.60  -  .08 
.07  32.50  .12 
.12    32.35      .17 


58.08-  .88!  10.05-  .99 
57.20-  .86     19  72-  .22 


4. .50 
4.34 


.15 
.17 


4.17-  .19 
3.07  -  .20 


32. 1 5 
31.02 


.21 
.94 


31.67-  .27 
3 1 .30  -  .29 


Oct,    5.G 
15.6 

25.5 

N«»v.   4.5 

14.5 

24.5 

IW.    4.4 

14.4 
24.4 
34.4 


Mean 

.SoLm 

l)iit«-. 


.1:111.  0.4 
10.4 
20.4 
30.3 

1V1>.   0.3 

19.3 

29.2 

M.ii.  10.2 


32.14-1.10 
31.19      .77 

30.00  -  .38 


30.44  +  .06 
30.72      .48 
31.40 
32.49 


49.37  +  .65 
40.!)3      .46 

.50.30  +  .27 


50.48  +  .08 

.50.47  -  .10 

I 

.88  •  50.28  .98 

1.29    49.00  .46 


33.07  +1.64 
35.76  1.94 
37.82  +g.l8 


40.35  -  .62 
48.65 


./  < 


43.87  +  .24 
44.08      .18 

44.23  +  .15 
44.37  .13 
44..50  .10 
44.57      .06 

44.62  +  .03 

44.63  .00 
44.62-  .04 


47.81  -  .91 


38.76  + 
39.32 

30.80  + 
40.19 
40.48 
40.66 
40.72  + 

40.68  - 
40.51 


.60    61.38  + 
.52  I  61.02 


.44 
.34 
.24 
.12 
.01 


.60    23.35  +  .28 
.48    23.62      ,.25 

.35    23.86  +  .23 


7.03  +  .25    35.25  +  .32 


62.33  + 
62.61       .90 
62.73  +  .05 
62.71  -  .08  !  21.38 
62.56      .23 '24.46 


24.08 
24.24 


44.55  -  .09    40.22  -  .35 


o'  Enrlani. 


O  / 

97  8 

b  m 

4  6 


24.21  -  .03 
24.16  .08 
24.05  .11 
23.94  .14 
23.78      .16 

23.63  -  .17 
23.44  .19 
23.23  -  .20 


Tj  Ur8.Miu., 
S.  P. 


346     1 

h      ni 

4  20 


42.17+  .47 
42.72      .63 
43.43      .77 
44.26      .85^ 
45.14      .92!  32.26 


m  Persei. 


47   11 

h      m 

£25^ 

£2.79  -  .04 


.10  I  62.25  -  .39 
61.78  ..52 
61.21  -  .62 


.23 


d  MeuHJC.       rTauri. 


32.73 
32.62 
32.45 


170  28 

h      in 

4  25 

4 1 .30  -  .90 


.08   40.32 


46.10+  .96 
47.07  .95 
48.01  +  .92 


.14 
.18 
.21 


39.17 
37.88 
36.50 


1.06 
1.92 
1.34 
1.43 


32.03  -  .94  ^  35.05  -1.46 
31.79  .24  133.58  1.46 
31.55-  .23 


67    16 

]i      ni 

4  3^ 

31.80  .00 
31.77-  .05 
31.60  .10 
3 1. ,57  .13 
31.43      .16 


.19 
.15 
.11 
.06 


7.27      .23 

7.40  +  .20 
7.67      .17 


35.56      .30 

35.85  +  .27 
36.00      .23 


7.83      .14    36.30      .18 
7.05      .10  136.45      .13 


24.51  +  .02 
24.50-  .03 
24.44  -  .09 


8.04       .06 

8.08  +  .03 
8.10-  .01 
8.07  -  .05 


,30.56      .08 

36.61  +  .02 
36.60  -  .03 
36.55  -  .06 


tTaiiri. 


CAiirigiK. 


71  21 

li      ni 

4  44 


49.76 
49.74 
40.60 
40.58 
40.44 


.00 
.04 

.08 
.13 
.15 


31.26 -.18 

31.06      .19 

32.13-1.42    30.88-  .16 


40.28-  .17 
40.00  .19 
48.00-  .18 


49     5 

k      in 

J  54 

8 

30.64  +  .03 
30.63  -  .04 

30.55  .11 
30.42  .16 
30.24      .20 

30.03  -  .22 
38.80      .ai 

38.56  -  .24 


^Eridaiii.  ' 


95  14 

li      in 

5     2 

B 

21.12  .0) 
21.10-  .04 
21.04  .08 
20.04  .11 
20.82      .14 

20.60-  .17 
20.40  .19 
20.29  -  .20 


Oct.  15.6 

25.6 

Nov.   4.6 

14.5 

21.5 

Dw.    4.5 

14.5 
24.4 
34.4 


26.26  +  .91 
26.46  +  .18 


2<i.63 
26.77 

26.89 


.15 
.13 
.10 


41.81  -  .73 

41.15-  .69 
40.63  .45 
40.26  .99 
40.05-  .13 


35.47  +  ..30    37.65  +  .89 


26.96      .05    40.01  +  .05 


26.99  +  .02 
27.00  -  .01 
26.97  -  .04 


35.76  +  .27 
36.02      .84 
36.24      .30 
36.42 
36  56 


38.44  +  .69 

30  03      .47 

30.38  +  .23 

.16'  30.40-  .02 

.11    30.33      .28 


40.15+  .22  = 
40.46  .40 1 
40.05  +  .56 


36.64  +  .05 
36.67  +  .01 
36.6(5  -  .03 


38.04 
38.30 
37.43 


-  .52 
.76 

-  .98 


34.0(;  +  .28 

34.32+  .24 
34.54  .21 
34.74  .18 
34.80  .14 
35.03      .10 

3.5.10+  .06 
35.15+  .02 
3,5.15-  .02    53.04  -  .01 


51.90+  .26 

52.15  +  .34 
52.38  .22 
52.59  .18 
52.74  .15 
52.88      .12 

52.98  +  .08 
53.03  +  .03 


42.07  +  .33 

42.30  +  .30 
42.68  .27 
42.04  .94 
43.16  .19 
43.32      .15 


22.79  +  .29 

23.02  +  .23 
23.25      .21 
2:^.43      .18 
23.60      .15 1 
23.74      .11 


43.46  +  .10  23.83+  .07 
43.52  +  .04  '  23.88  +  .03 
43.54      .00    23.00      .00 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeaD 
SoIat 
Date. 

r  Orion  is. 

X  Auiigtfi. 

Groombr. 
944. 

K  Oriouis. 

V  Aurigse. 

(JDorat 

U8. 

/?  AurigiB. 

1 
8  Aurigae. ' 

1 

96  58 

57°  53 

O            / 

4  52 

99°  43 

50^53 

155  47 

0 

45 

4 

52°  48 

h     m 

5  12 

h      m 

5  25 

8 

h      m 

5  26 

It      m 

5  42 

h      m 

5  43 

h      m 

5  44 

h      in 

5  51 

8 

ta     m 

5  52 

8 

8 

8 

s 

a 

B 

Jan.    0.4 

10.61  +  .01 

26.91  +  .06 

22  33  -  .30 

27.26  + 

.05 

44.29  +  .07 

37.67  - 

.15 

19.60  + 

.06 

5.73  t  .06 

10.4 

10.60-  .03 

26.97      .00 

21.80      .76 

27.29 

.00 

44.33  +  .01 

37.48 

.23 

19.65  + 

.01 

5.78  +  .08 

20.4 

10.56      .07 

26.94  -  .06 

20.80    1.23 

27.25  - 

.05 

44.31  -  .05 

37.20 

.32 

19.63  - 

.06 

5.77  -  .04 

30.4 

10.46      .11 

26.85      .11 

19.34     1.61 

27.18 

.09 

44.22      .10 

36.83 

.40 

19.54 

.11 

5.69      .09 

b\h,    9.3 

10.33      .14 

26.72      .15 

17.48    9.00 

27.06 

.13 

44.10      .15 

36.40 

.47 

19.41 

.16 

5.59      .13 

19.3 

10.18-  .16 

26.54  -  .18 

15.34-9.30 

26.91  - 

.16 

4.3.92-  .19' 

35.90- 

.59 

19.21  - 

.90 

5.43  -  .18 

89.3 

10.01      .18 

26.36      .90 

12.99    9.41 

26.74 

.18 

4.3.71      .22 

35.37 

.55 

19.00 

.S3 

5.22     .91 

Mnr.  10.3 

9.81      .20 

26.15      .91 

10.53    9.46 

26.55 

.19 

43.48      .23 

34.79 

.58 

18.75 

.96 

5.00      .99 

liO.2 

9.62-  .18 

25.93  -  .91 

8.06  '-9.46 

26.:}6  - 

.18 

43.26  -  .91 

.34.22  - 

.56 

18.48- 

■ 

.28 

4.78  -  .91 

Oct.  25.6 

12.43+  .94 

29.34  +  .29 

31.06 +9.5G 

28.86  + 

.26 

46.68  +  .34 

36.54  + 

.45 

22.05  + 

.39 

8.04  +  .39 

Nov.   4.6 

12.66      .99 

29.62      .97 

33.45    9.22 

29.11 

.94 

47.01      .39 

.36.96 

.40 

22.42 

.35 

8.36      .31 

14.6 

12.87      .19 

29.88      .94 

35.50    1.89 

29.33 

.21 

47.32      .29 

37.34 

.33 

22.75 

.32 

8.67      .29 

24.5 

13.03      .16 

30.11      .9^ 

37.22    1.51 

29.54 

.18 

47.58      .95 

37.61 

.23 

23.06 

.98 

8.93      .96 

Dec.    4.5 

13.18      .19 

30.32      .18 

38.51     1.05 

29.69 

.14 

47.82      .90 

37.80 

.14 

23.31 

.23 

9.18      .93 

14.5 

13.28+  .08 

30.46  +  .13 

39.32  +  .56 

29.83  + 

.11 

47.99  +  .15 

37.88  + 

.04 

23.52  + 

.17 

9.37  +  .16 

24.5 

13.33  +  .03 

30.57      .08 

39.62  +  .05 

29.91 

.06 

48.13      .10 

37.87  - 

.07 

23.66 

.19 

9.50      .11. 

34.4 

13.36  -  .01 

30.62  +  .02 

39.42  -  .45 

29.95  + 

.02 

48.20  +  .05 

37.74  - 

.18 

23.76  + 

.08 

9.59  +  .06 

MeaD 
Solar 
Date. 

V  Gemiuor. 

Y^'  Aurigffi. 

V  Geminor. 

X  Dracoi 
S.  P. 

[lis, 
11 

e  Geminor. 

^  AnrigiB. 

(7GeuDLinor. 

1 
C  Meusa^.    ; 

67  28 

40  39 

69  43 

342°  < 

64  46 

0      t 
46  19 

0      / 
55  54 

170  42 

h      m 

6     8 

8 

h      m 

6  16 

h      m 

6  22 

h      ni 

6  22 

8 

h      m 

6  37 

h      lu 

6  38 

h      m 

6  45 

h     m 

6  49 

8 

8 

B 

8 

8 

Jan.    0.5 

7.59  +  .08 

17.23+  .13 

19.30  +  .09 

60.37  + 

.04 

3.00  +  .13 

40.64  + 

.16 

25.03  + 

.15 

3 1.57 -.19 

10.5 

7.65  +  .03 

17.32+  .05 

19.37+  .04 

00.47 

.17 

3.10      .06 

40.76 

.08 

25.15 

.09 

31.27     .41 

20  4 

7.66  -  .09 

17.33-  .03 

19.39  -  .Oi 

60.70 

.31 

3.13  +  .01 

40.79  + 

.01 

25.20  + 

.09 

30.74      .65 

30.4 

7.61       .07 

17.26      .10 

19.36      .05 

61.09 

.43 

3.12-  .04 

40.77  - 

.05 

25.20  - 

.04 

2J).97     .as 

Feb.   9.4 

7.51       .11 

17.14      .15 

19.29      .10 

61.57 

.53 

3.05      .09 

40.69 

.11 

25.13 

.09 

28.98    1.08 

19.4 

7.40  -  .14 

16.97-  .90 

19.17 -.14 

62.15  + 

.64 

2.94  -  .13 

40.55  - 

.17 

25.02- 

.14 

27.81  -1.94 

29.3 

7.24      .17 

16.74      .25 

19.02      .16 

6i.84 

.71 

2.80      .16 

40.36 

.91 

24.86 

.18 

26.51    l..f7 

Mar.  10.3 

7.06      .19 

16.47      .98 

18.85      .18 

63..')8 

.74 

2.62      .18 

40.13 

.23 

24.67 

.90 

25.06    1.46 

1          20.1 

6.66      .90 

16.19      .99 

18.65      .20 

64.33 

.76 

.  2.43      .19 

39.90 

.95 

24.46 

.91 

23.59    1-50 

30.3 

6.67      .19 

15.90      .98 

18.46      .18 

65.10 

.76 

2.23      .20 

39.64 

.96 

24.25 

.a9 

22.07    1.59 

Apr.    9.2 

1 

6.49-  .18 

15.63-  .96 

18.29-  .16 

65.86  + 

.75 

2.04  -  .19 

39.39  - 

.95 

24.02- 

.99 

20.54  -1.3a 

•      • 
Nov.  1 4.0 

<      .      . 
10.13+  .28 

•             •            • 

20.40  +  .36 

... 
21.72+  .29 

•            • 

60.61  - 

• 

.57 

•           •           • 

5.47  +  .29 

43.50  + 

• 

.37 

27.65  + 

• 
.34 

•     .     ■ 
24.72  *  .97 

i          24.6  1  10.39      .24    20.75      .33 

21.99      .25 

60.10 

.45 

5.75      .96 

43.85 

.33 

27.97 

.30 

25.58     .75 

iDec.    4.6 

10.61        .90 

21.07      .28 

22.22      .21 

59.7 1 

.33 

6.00      .24 

44.16 

.98 

28.24 

.96 

26.22     .59 

14.5 

10.70+  .16 

21.31  +  .21 

22.42  +  .17 

59.44  - 

.21 

6.23  +  .20 

44.42  + 

.25 

28.49  + 

.99 

26.62  +  Jr 

24.5 

10.93      .19    21.50      .16 

22.57      .13 

59.30  - 

.06 

6.39      .15 

44.64 

.19 

28.69 

.18 

26.76      00 

34.5 

11.03+  .08 

21.64  +  .12 

22.68  +  .09 

59.33  + 

.11 

6.53+  .11 

44.79  + 

.19 

28.84  + 

.13 

26.63  -  .96 

ADDITIONAL  FIXED  STARS,   1888. 


369 


m 

AFPABENT  BIOHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOi:  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ICesa 
Soltf 
Dftte. 

CGtominor. 

63Aiirlg». 

25Camelop. 

1 

^•Volantifl. 

(i  Can.Min. 

26Lynoi8. 

Groombr. 
1374. 

o^  Cancri. 

69  16 

50  30 

o         / 

7  23 

160  19 

Sf  29 

O          / 

42    9 

o         / 

15  47 

o        / 

64  18 

h     m 

6  57 

7    3 

h     m 

7  7  ; 

h     m 

7    9 

h     m 

7  21 

h     m 

7  46 

h     m 

7  46 

h     m 

7  54 

ft 

a 

a 

a 

a 

a 

a 

a 

Jan.    0.5 

28.51  -f  .14 

57.71  +  .15 

34.97  +  .64 

46.06  +  .06 

5.13+  .16 

33.93  +  .98 

48.66  +  .54 

9.68 +.19 

10.5 

28.63      .09 

57.84      .10 

35.46  +  .99 

46.05  -  .08 

5.26      .10 

34.15      .18 

49.08      .31 

9.85      .15 

^.5 

28.68  -f  .03 

57.92  +  .05 

35.56  -  .05 

45.90      .91 

5.33  +  .05 

34.28      .10 

49.29  +  .14 

9.98      .10 

30.4 

28.69  -  .09 

57.93  -  .01 

35.35      .39 

45.64      .39 

5.36     .00 

34.35  +  .03 

49.36  -  .01 

10.04  -f  .04 

Feb.   9.4  1  28.65     .07 

57.87      .07 

34.77      .79 

45.25      .49 

5.33  -  .05 

34.35  -  .04 

49.27      .18 

10.05  -  .09 

19.4 

28.56  -  .18 

57.78  -  .19 

33.91  -1.00 

44.79  -  .61 

5.25  -  .09 

34.27  -  .11 

48.99  -  .34 

10.01  -  .06 

29.4 

28.42      .15 

57.62     .18 

32.77    1.93 

44.23      .60 

5.15      .19 

34.13      .16 

48.59      .46 

9.92      .10 

Mar.  10.3 

28.27      .17 

57.42      .91 

31.44    1.41 

43.60      .65 

5.01      .15 

33.94      .99 

48.07      .56 

9.80      .14 

20.3 

28.09     .19 

57.21       .99 

29.97    1.59 

42.1)3      .68 

4.85      .17 

33.72      .94 

47.46      .65 

9.63      .16 

30.3 

27.89     .19 

56.98      .93 

28.41     1.56 

• 

49.24      .70 

4.67      .18 

33.47      .95 

46.77      .70 

9.46      .18 

Apr.  9.2 

27.71  -  .18 

56.75  -  .« 

26.82  -1.66 

41. 54 -.68 

4.50  -  .17 

33.21  -  .96 

46.06  -  .71 

9.27  -  .19 

19.2 

27.53  -  .17 

56.54  -  .90 

25.29-1.59 

40.87  -  .65 

4.33-  .16 

32.95  -  .95 

45.35  -  .68 

9.09  -  .18 

Nor.  24.6 

31. 10+. 97 

60.69  +  .33 

43.24  +1.65 

44.48 +.46 

7.42 +.96 

36.92  +  .49 

53.03+  .91 

12.15  +  .34 

Dee.  4.6 

31.36      .94 

61.00      .90 

44.78    1.49 

44.89      .36 

7.67      .95 

37.32      .36 

53.88      .81 

12.47      .30 

14.6 

31.59 +.90 

61.28+ .95 

46.09  +1.16 

45.20  +  .95 

7.91  +  .88 

37.67  +  .33 

54.65  •(•  .71 

12.74  +  .97 

24.5 

31.77      .16 

61.51      .90 

47.09      .85 

45.39      .13 

8.11      .18 

37.99     .99 

65.29     .58 

13.00      .94 

34.5 

31. 92 +.13 

61.69+  .14 

47.78  4  .54 

45.45  +  .08 

8.26  +  .14 

38.25  +  .95 

55.80  +  .45 

13.22 +.90 

Mean 
Holar 
Date. 

C  >  Canon. 

fi  Cancri. 

30  Mono- 
cerotis. 

9Cham»- 
leontia. 

ffHyune. 

7  Canori. 

&*  Canori. 
(mean.) 

e  UydraB. 

72     1 

80  28 

93  32 

O          / 

167    7 

86  16 

O          / 

68    8 

o        / 

59    0 

O           f 

87  13 

h    m 

8     5 

h     m 

8  10 

8  20 

h     m 

8  23 

h     m 

8  32 

h     m 

8  36 

h     m 

8  47 

h     m 

9    8 

■ 

a 

a 

a 

a 

a 

a 

a 

Jaii.    0.6 

47.69  +  .17 

26.87  +  .17 

4.32+  .17 

66.05  +  .30 

54.69  -1-  .18 

48.55  +  .93 

24. 88 +.95 

32.54  +  .94 

10.6 

47.85      .15 

27.03      .15 

4.48      .14 

66.27  +  .14 

54.86      .16 

48.76      .18 

25.11      .91 

32.76      .90 

20.5 

^.99      .11 

27.15      .10 

4.61      .10 

66.34  -  .03 

55.02     .19 

48.92      .13 

25.30      .15 

32.93      .15 

30.5 

48.06  +  .05 

27.23  +  .05 

4.67  +  .05 

66.20      .91 

55.10      .07 

49.03      .06 

25.42      .10 

3305      .10 

Feb.  9.5 

48.09     .00 

27.26     .00 

4.70      .00 

65.91      .38 

55.15 +.08 

49.08  +  .03 

25.49  +  .04 

33.13+  .05 

19.4 

48.06  -  .06 

27.23  -  .06 

4.68  -  .06 

65.44  -  .56 

55. 14 -.03 

49.08  -  .09 

25.51  -  .01 

33.16      .00 

29.4 

47.98      .10 

27.16      .09 

4.61      .09 

64.79      .71 

55.08      .08 

49.04      .07 

25.46      .07 

33.14  -  .04 

Mar.  10.4 

47.86      .13 

27.05      .19 

4.50      .19 

64.03      .81 

54.99      .11 

48.94      .11 

25.37      .11 

33.07      .08 

20.4 

47.73      .15 

26.91      .15 

4.38      .14 

63.18      .90 

54.88      .13 

48.82     .14 

25.25      .14 

32.98     .11 

30.3 

47.56      .17 

26.76      .16 

4.22     .16 

62.24      .06 

54.73      .15 

48.67      .16 

25.09      .17 

32.86      .18 

Apr.  9.3 

47.38  -  .17 

26.60  -  .17 

4.05  -  .17 

61.26-1.00 

54.57  -  .16 

48.51  -  .17 

24.91  -  .18 

32.72  -  .14 

19.3 

47.22      .16 

26.43      .17 

3.88     .16 

60.24    1.09 

54.41      .16 

48.34      .17 

24.73      .18 

32.58      .15 

29.2 

47.06      .16 

26.26     .15 

3.72      .16 

59.21     1.09 

54.25     .16 

48.17     .16 

24.56      .17 

32.43      .15 

May  9.2 

46.91  -  .15 

26. 12 -.19 

3.66  -  .15 

58.20-1.00 

■ 

54.11 -.13 

48.02  -  .14 

24.40  -  .15 

32.28  -  .14 

24 
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APPAEENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

P  Argus. 

a  Lyncis. 

10  Leonis 
Minoris. 

0  Leonis. 

1 

C  Chamifi-    19  Leonis 

leontis.       Minoris. 

1 

n- Leonis. 

AUna» 
Midoris. 

159""  15 
9  11 

o        / 

55     8 

h     m 

9  14 

0           / 

53    4 

h     m 

9  27 

79  36 

h     m 

9  35 

170  26 

h     m 

9  37 

O           / 

48  25 

b     m 

9  50 

8\  25 

b     m 

9  54 

O         i 

46  32 

h     m 

10  10 

Jan.    0.6 

8 

61.76-f  .39 

8 

13.94+  .97 

a 
21. 75 +.30 

a 
10.49  +  .95 

B 

17.82+  .83 

8 

49.36  +  .36 

8 

17.73  +  .90 

a 
20.23  +  .38 ' 

10.6 

62.09      .S6 

14.20      .94 

22.03      .SO 

10.73      .99 

18.54      .61 

49.69      .30 

17.98      .94 

20.59     .34 

20.6 

62.29      .15 

14.43      .90 

22.28     .99 

10.94      .18 

19.04      .38 

49.97      .85 

18.21       .90 

20.91      .98 

30.5 

62.39  +  .04 

14.59      .14 

22.46      .15 

11.09      .13 

19.29  +  .13 

50.19      .18 

18.39      .16 

21.14     .91 

Feb.    9.5 

62.37  -  .08 

14.70      .07 

22.58     .00 

11.21      .08 

19.31  -  .10 

50.34      .19 

18.51       .10 

21.34      .<5 

19.5 

62.22  -  .90 

14.73  +  .01 

22.64  +  .03 

11.25 +.03 

19.09  -  .39 

50.43  +  .06 

18.57 +.05 

21.45+  M 

29.5 

61.98      .30 

14.73  -  .04 

22.64  -  .09 

11.27 -.01 

18.67      .53 

50.46      .00 

18.61  +  .01 

21. 50 +.09 

Mar.  10.4 

61.63      .89 

14.65      .09 

22.60      .06 

11.23      .06 

18.03      .79 

50.44  -  .05 

18.59 -.04 

21. 50 -.03 

20.4 

61.21       .45 

14.55      .19 

22.48      .19 

11.15      .00 

17.22      .89 

50.35      .11 

18.53      .07 

21.44     .08 

30.4 

60.73      .53 

14.40      .15 

22.35     .15 

11.05      .11 

16.26     1.03 

50.22      .14 

18.44      .10 

21.33     .13 

Apr.  9.3 

60.18-  .55 

14.24  -  .17 

22.19 -.17 

10.92-  .13 

15.16-1.15 

50.07  -  .17 

18.33  -  .19 

21. 17 -.16 

19.3 

59.62     .57 

14.05      .19 

22.00      .10 

10.79      .14 

13.97     1.83 

49.88      .19 

18.20     .13 

20.99     .19 . 

29.3 

59.04      .58 

13.86     .18 

21.81      .18 

10.64      .15 

12.71     1.98 

49.68      .90 

18.07      .14 

20.79     .90 

May  9.3 

58.45      .69 

13.69      .17 

21.64      .17 

10.50      .14 

11.42    1.31 

49.49      .19 

17.93     .13 

20.59     .19 1 

19.2 

57.87  -  .58 

13.53 -.15 

2 1.47 -.16 

10.37  -  .13 

10.09-1.34 

49.30  -  .18 

17.80 -.19 

20.40 -.h! 

1 

1 

Mean 
Rolar 
Date. 

^Hydne. 

/9Leoni8 
Minoris. 

a  AntliiB. 

j90ctantiB, 
S.P. 

41LeoniB 
Minoris. 

d*  ChaniA- 
leontifi. 

46  Leonis 
Minoris. 

Gioombr. 
1706. 

106  16 

h     m 

10  20 

52^  43 

h      m 

10  21 

120  30 

h     m 

10  22 

O          i 

188    2 

h     m 

10  34 

O          / 

66  14 

h     m 

10  37 

169  57 

h     m 

10  44 

O           t 

55  11 

h     m 

10  47 

11  38 

b     m 

10  50 

Jan.  20.7 

8 

4 1.23 +.18 

8 

24.76  +  .96 

8 

2.55  +  .91 

8 

22.24  -  .68 

a 
19.87  +  .96 

8 

51.34+  .76 

8 

3.12  +  .88 

60.29  +  .98 

30.6 

41.40      .15 

25.01      Jkl 

2.74      .16 

21.70      .41 

20.10      .90 

51.99      .64 

3.38      .83 

61.14       .77 

Feb.   9.6 

41.54      .11 

25.19      .15 

2.88      .19 

21.42 -.16 

20.27      .15 

52.43      .33 

3.59      .18 

61.83     .56 

19.5 

41.63      .06 

25.31      .10 

2.97      .07 

21.38+  .06 

20.41      .11 

52.65  +  .19 

3.73      .18 

62.30     M 

29.5 

41.65+  .01 

25.38  +  .04 

3.01  +  .01 

21.58      .31 

20.48  +  .06 

52.68  -  .06 

3.84  +  .06 

62.56  +  .16 

Mar.  10.5 

41.65 -.03 

25.38  -  .01 

2.99  -  .04 

21.99+  .54 

20.51      .00 

52.49  -  .99 

3.86  +  .01 

62.62  -  .06 

20.4 

41.60      .06 

25.35     .06 

2.94      .06 

22.66      .78 

20.49  -  .04 

52.11      .47 

3.86  -  .04 

62.46     M , 

30.4 

41.50      .10 

25.25      .11 

2.84      .11 

23.54      .99 

20.43      .07 

51.55      .65 

3.79     .06 

62.10     .4!»; 

Apr.   9.4 

41.39      .11 

25.13      .14 

2.72      .13 

24.63    1.17 

20.34      .09 

50.83      .79 

3.70      .11 

61.57     JSB 

19.4 

41.27      .19 

24.98      .16 

2.59      .16 

25.88    1.33 

20.24      .11 

49.98     .91 

3.58      .13 

60.92     .18 

29.3 

41. 15 -.13 

24.82  -  .17 

2.43  -  .16 

27.23  +1.46 

20.1 1  -  .13 

49.02  -1.01 

3.44  -  .15 

60.14 -JB 

May   9.3 

41.01      .14 

24.65      .18 

2.27      .16 

28.79    1.67 

19.97      .14 

47.96    1.06 

3.29      .16 

59.29     J» 

19.3 

40.87      .13 

24.46     .17 

2.11      .17 

30.41     1.66 

19.83      .14 

46.86    1.13 

3.13      .16 

58.39     JO 

29.3 

40.74      .18 

24.31      .15 

1.94      .15 

32.10    1.60 

19.70      .13 

45.70    1.18 

2.97      .16 

67.48     M 

June  8.2 

40.61  -  .18 

24.16 -.18 

l.tO-  .13 

33.79  +1.66 

19.58  -  .11 

44.61  -1.18 

2.83  -  .13 

56.60 -J8 

1 
1 

ADDITIONAL  FIXED  STAES,   1888. 
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APPARENT  BIGHT  ASCENSIONS  AND  APPfiOXIMATE  NOBTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Sotar 
Dsto. 

tf  Octantis. 

pSLeonis. 

^UiB.Maj. 

vnn.Mf4. 

^HydrsD. 

;)^ni8.Mi4. 

irViiginifl. 

t  Corvi. 

173*  59 

h     m 

11    0 

87  26 

h     m 
11      1 

0          i 

44  54 

h     m 

11     3 

56  18 

h     m 

11  12 

O          1 

121  14 

h     m 

11  27 

O          / 

41  86 

h     m 

11  40 

O          / 

82  46 

h     m 

11  55 

112    d 

b     m 

12    4 

Feb.  9.6 

8 

19.97  -f  .85 

a 
13.17  -1-  .14 

33.68  +  .91 

8 

36.53  -1-  .90 

8 

30.71  +  .17 

8 

8.83  +  .98 

a 

8.54  +  .93 

33.65  +  JH 

19.6 

30.45  -1-  .31 

13.30     .11 

33.87     .16 

36.70     .16 

30.87     .14 

9.07      .99 

8.74      .17 

33.85     .17 

29.5 

30.59  -  .08 

13.40      .07 

33.01      .10 

36.83      .10 

31.00     .10 

9.35      .15 

8.88     .19 

33.00     .13 

Mar.  10.5 

30.41      .as 

13.44  -f  .09 

33.07  -1-  .03 

36.89  -h  .04 

31.06+  .04 

9.37      .06 

8.99      .08 

33.11      .09 

20.5 

19.89      .66 

13.45-  .01 

33.07  -  .09 

36.91      .00 

31.08     .00 

9.41  +  .09 

9.04      .04 

33.17      .06 

30.5 

19.10 -.M 

13.41  -  .04 

33.03  -  .07 

36.88  -  .06 

31.07 -.03 

9.4 1  -  .04 

9.08 +.01 

33.19  +  .09 

Apr.  9.4 

18.01     LSI 

13.37      .06 

23.93     .11 

36.81      .08 

31.03     .07 

9.34      .09 

9.07-  .09 

33.31      .00 

19.4 

16.69    1.44 

13.38      .09 

33.80     .14 

36.73     .10 

30.93      .09 

9.34      .19 

9.04      .06 

33. 18 -.04 

S9.4 

15.14    1.64 

13.18      .10 

33.63     .17 

36.60      .13 

30.83     .11 

9.09      .16 

8.97     .07 

33.13     .07 

May   9.3 

13.43    1.79 

13.08      .11 

33.45     .18 

36.46      .16 

30.71      .13 

8.93      .18 

8.89      .08 

33.04     .10 

19.3 

11.57-1.90 

11.96-  .19 

83.36  -  .90 

36.31  -  .14 

30.57  -  .14 

8.73  -  .90 

8.80  -  .09 

33.94  -  .11 

39.3 

9.63    1.06 

11.85     .11 

33.05     M 

36.17      .15 

30.43     .15 

8.53      .91 

8.71      .10 

33.84     .11 

Jnn«  8.3 

7.63    S.00 

11.73      .10 

31.86     .18 

36.01      .15 

30.37     .15 

8.31      .91 

8.59      .11 

33.73     .19 

18.3 

5.64  -1.96 

11.63 -.09 

31. 65 -.17 

35.87  -  .14 

30. 13 -.14 

8.1 1  -  .19 

8.49  -  .10 

93.61  -  .11 

Solar 
Date. 

2Can.yeD. 

6  Un.MlTi. 

d«  Corvl. 

fi  Can.yeD. 

yVirgmlB, 
(mean.) 

31  Cor.Bor. 

/CasBiop., 
S.  P. 

43  Cephei, 
S.  P. 

O          1 

48  43 

h     m 

12  10 

o        # 

1  41 

h     m 

12  14 

105  53 

h     m 

12  24 

O           / 

48    2 

h     m 

12  28 

90  50 

h     m 

12  35 

O          1 

61  51 

h     m 

12  46 

330    7 

h     xn 

12  49 

355  39 

h     m 
12  53 

Feb.  9.6 

a 
31.39  ••-  .97 

8 

38.08  4«.60 

8 

4.89 +.93 

35.83  -1-  .99 

a 
59.56  +  .96 

8 

14.97  +  .96 

8 

55.77  -  .31 

38.19  Hi.40 

19.6 

31.54      .93 

43.33    4.54 

5.10      .19 

36.10      .95 

59.79      .90 

15.33     .93 

55.49      M 

35.90    8.11 

99.6 

31.75      .17 

47.16    3.99 

5.37      .15 

36.33      .90 

59.96      .15 

15.44      .19 

55.37      .10 

33.99    1.66 

Mar.  10.5 

31.89     .11 

49.80    1.94 

5.40      .11 

36.49     .14 

60.09      .11 

15.60      .14 

55.13      .11 

33.54    1.90 

30.5 

31.97      .06 

51.03-1-  M 

5.50      .07 

36.60      .08 

60.19      .08 

15.73      .10 

55.04  -  .04 

31.58      .69 

30.5 

33.01  +  .09 

50.85  -  .86 

5.54  +  .04 

36.66  -I-  .03 

60.36  +  .05 

15.80  +  .05 

55.03  +  .04 

31. 15 -.09 

Apr.  9.5 

33.01  -  .03 

49.31     9.17 

5.57  +  .01 

36.67  -  .01 

60.39  +  .09 

15.84  +  .09 

55.13      .13 

81 .40 +.49 

19.4 

31.95     .07 

46.51     8.37 

5.56  -  .09 

36.64      .06 

00.39  -  .01 

15.84  -  .01 

55.39      .91 

33.13      .99 

39.4 

31.87      .10 

43.57    4.43 

5.53      .04 

36.56      .10 

60.37      .03 

15.81      .05 

55.53      .90 

33.38    1.48 

Maj    9.4 

31.75     .13 

37.65    5.33 

5.48      .07 

3645      .19 

60.33      .05 

15.74      .07 

55.86      .36 

35.07    1.80 

19.4 

31.61  -  .15 

31.93-6.01 

6.40  -  .09 

36.33  -  .14 

60.16-  .07 

15.67 -.09 

56.35  +  .41 

37.15-14.94 

39.3 

31.46     .16 

35.63    6.53 

5.30      .10 

36.17      .16 

60.08      .08 

15.56      .10 

56.68      .45 

39.55    9Jft 

June  8.3 

31.39     .17 

18.86    6.81 

5.30     .10 

36.00     .17 

60.00     .10 

15.45     .11 

57.15      .60 

33.18    9.71 

18.3 

31.13 -.16 

13.03-7.01 

5.10 -.09 

36.83  -  .18 

59.89  -  .10 

15.33 -.11 

57.68  +  M 

34.97  44.84 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  MU8C2B. 

eVirgiuis.  20Can.Ven. 

K  Octantis. 

B.A.C.4536. 

m  Virgin  is. 

1 
(^Apodis.  ,  irHydfje. 

Mean 
Solar 
Date. 

1 

160  57 

78  26 

48  50 

175  13 

52*  15 

O            / 

98     8 

166  15       116''   9 

h      m 

12  54 

h     m 

12  56 

h      m 

13  12 

h      m 

13  23 

b     m 

13  29 

ft 

1l        Dl 

13  35 

8 

h     in 

13  54 

h      m 

14    0 

8 

a 

ft 

ft 

ft 

8 

Feb,  89.6 

38.71  +  .41 

36.85  4-  .16 

31. 97 +  .94 

12.64  +1.75 

48.:)8  +  .98 

44.71  +  .91 

30.72  +  .78 

0.36+ J9 

Mar.  10.6 

39.07      .31 

37.00      .14 

32.19      .90 

14.24     1.43 

48.62      .90 

44.90      .17 

31.44      .66 

0.58     .91 

20.6 

39.33      .91 

37.14      .11 

32.36      .14 

15.49    1.05 

48.79      .15 

45.05      .14 

32.04      .54 

0.79      .18 

30.5 

39.50      .19 

37.22      .07 

32.47      .09 

16.34      .66 

48.92      .11 

45.18      .19 

32.51       .41 

0.94     .14 

Apr.    9.5 

39.56  +  .09 

37.27      .04 

32.54      .05 

16.82 +.99 

49.00      .07 

45.29      .06 

32.86      .98 

1.08     .19 

19.5 

39.54  -  .07 

37.30  +  .01 

32.56  +  .01 

16.92 -.10 

49.05  +  .09 

45.34  +  .04 

33.07  +  .14 

1.18 +.06 

29.5 

39.42      .16 

37.28  -  .09 

32.55  -  .04 

16.61       .49 

49.06  -  .01 

45.38  +  .09 

33.15+  .01 

1.25     .C6 

May    9.4 

39.22      .94 

37.26      .05 

32.48      .08 

15.94      .87 

49.03      .05 

45.39      .00 

33.09  -  .19 

1.28+.0I. 

19.4 

38.93      .39 

37.19      .07 

32.38      .11 

14.88    1.90 

48.96      .09 

45.38  -  .09 

32.92      .94 

1.29     .00 

29.4 

38.59      .38 

37.12      .06 

32.27      .13 

13.54     1.50 

48.86      .11 

45..34      .06 

32.61      M 

1.28 -.03 

JuDe  8.4 

38. 17 -.46 

.37.03  -  .09 

32.13 --.IS 

11.87-1.80 

48.74  -  .13 

45.28  -  .07 

32.20  -  .48 

1.24 -.06 

18.3 

37.70      .60 

36.94      .10 

31.97      .17 

9.94    9.04 

48.61      .14 

45.21      .08 

31.66     .58 

1.16      .09 

28.3 

37.18      .51 

36.82     .11 

31.79      .18 

7.80    9.98 

48.46      .16 

46.12     .10 

31.05     M 

1.06     .11 

July  8.3 

36.68  -  .48 

36.71  -  .10 

31. 61 -.17 

5.48  -9.40 

48.28  -  .18 

45.01  -  .19 

30.36  -  .74 

0.04  -  .IS 

1 
1 

1 

Mmd 

Solar 
Date. 

dBootis. 

icViiginiB. 

dOetantiB. 

4Ur8.Min. 

ABootiB. 

AVirgink. 

aApodis. 

/I  Hydri, 
a  P.     1 

64  23 

9§  45 

0          / 

178    9 

O          i 

11  56 

O          1 

43  24 

102  51 

168  34 

o         <   ' 

190  24 

h     1X1 

14    5 

h     m 

14    6 

h     m 

14     9 

h     m 

14    9 

h     m 

14  12 

h     m 

14  13 

h     m 

14  34 

h     ni 

14  33 

8 

8 

8 

8 

a 

8 

8 

8 

Mar.  20.6 

18.41  +  .18 

56.26  +  .18 

14.22+1.14 

21.54+  .69 

8.66  +  .91 

3.96  +  .17 

5.21  +  .89 

SG.56  —  .78 

30.6 

18.57      .13 

56.42      .14 

15.24      .90 

22.06      .49 

8.85      .17 

4.12      .15 

5.96      .08 

55.85     .64 

Apr.   9.5 

18.68      .10 

56.55      .11 

16.02      .63 

22.38      .99 

9.00      .19 

4.26      .13 

6.57      .53 

55.29     .47 

19.5 

18.77      '.07 

56.64      .08 

16.51      .36 

22.51  +  .04 

9.10      .07 

4.38      .10 

7.03      .37 

54.92     .97 

29.5 

18.82+  .04 

66.71      .05 

16.74+  .09 

22.47  -  .14 

9.14  +  .09 

4.45      .06 

7.32      .91 

54.76  -  .07 

May    9.5 

18.85      .00 

56.74  +  .03 

16.69-  .19 

22.23  -  .33 

9.14 -.03 

4.50  +  .03 

7.45  +  .05 

64.78  +  .13 

19.4 

18.83 -.04 

56.77  +  .01 

16.37      .45 

21.84      .47 

9.09      .07 

4.51      .00 

7.43  -  .11 

55.01      .39 

29.4 

18.78      .06 

56.76  -  .09 

15.80      .71 

21.30      .61 

9.01      .10 

4.51  -  .09 

7.23      .98   55.42     .51 

Jane  8.4 

18.70      .08 

56.73      .04 

14.95      .96 

20.63      .73 

8.89      .14 

4.47      .05 

6.88      .43   56.02     .69 

18.3 

18.62      .09 

56.67      .07 

13.89    1.17 

19.85      .89 

8.74      .17 

4.41      .07 

6.37      .57 

56.79     .64 

28.3 

18.52-  .11 

56.59  -  .09 

12.62-1.35 

19.00-  .89 

8.55-  .19 

4.33  -  .09 

5.75  -  .09 

57.69  +  .97 

July   8.3 

18.39      .13 

56.49      .11 

11.20     1.49 

18.07      .95 

8.35      .91 

4.23      .11 

4.99      .81 

58.72    i.«0, 

18.3 

18.26      .14 

56.38      .18 

9.64     1.63 

17.11       .97 

8.13      JB 

4.11      .19 

4.14      .80 

50.87    1.17 

28.2 

18.11 -.15 

66.25  -  .IS 

7.95-1.78 

16.13 -.08 

7.90  -  .83 

3.99  -  .11 

3.21  -  .96 

61.06 +1J3 

1 
1 

i 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


Mar.  30.6 

Apr.  9.6 

19.5 

29.5 

Mhv    9.5 

19.5 

Juue  6.4 
16.4 
28.4 

July  8.3 
18.3 
28.3 

Aug.  7.2 
17.2 

27.2 


Ifoan 
Solar 
Date. 


Apr.  9.6 
19.6 
29.6 

Iffty  9.6 
19.5 

29.5 

Jane  8.5 
18.4 
28.4 

July  8.4 

18.4 
28.3 
Aag.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.    6.1 


33Booti8. 


O  / 

45    7 

h     m 

14  34 


4 1.38 -f  .19 
41.55  .14 
4 1 .67  .09 
41.74  .05 
4 1 .78  f  .01 


41.77 
41.70 
41.61 
41.49 
41.33 

41.14 
40.93 
40.71 
40.47 
40.23 


.04 
.06 
.11 
.14 
.17 

.90 
.91 
.93 
.94 
.99 


47  Cephei, 
8.  P. 


y  Scorpii. 


o 

1 

348 

58 

h 

m 

14 

51 

40.00  -  .99 


p  Hercaliis. 


44  46 

h     m 

16     5 


15.47-1-  .95 
15.70      .90 


15.88 
16.03 
16.14 


.16 
.13 
.08 


16.18  +  .03 
16.19-  .09 
16.14  .07 
16.05  .11 
15.92     .15 


15.74 
15.53 
15.30 
15.05 
14.77 

14.50 
14.23 
13.97 
13.75 


-  .19 
.99 
.94 
.97 
.98 

-  .97 
.96 
.94 

.90 


8.71  - 

.54 

8.28 

.33 

8.06- 

.11 

6.05  + 

.10 

8.26 

.33' 

8.71  + 

.54 

9.33 

.71 

10.13  .86 
11. Od  1.01 
12.15    1.13 

13.31  +1.90 
I4..54  1.95 
15.80  1.97 
17.08  1.97 
18.33    1.93 

19.55+1.19 


a  Cor.  Bor. 
(mean.) 


O  I 

55  51 

h     m 

16  10 


30.02  +  .94 
30.24  .90 
30.42  .15 
30.55  .19 
30.67      .09 

30.73  +  .04 
30.76  +  .01 
30.75  -  .03 
30.70  .07 
30.61      .10 


30.49 
30.33 
30.14 
29.94 
29.72 

29.49 
29.27 
29.05 

28.81 


.14 

.17 
.19 
.91 
.99 

.99 
.99 
.93 
.93 


32.13+  .99 
32.33  .18 
32.48  .14 
32.62  .11 
32.72      .09 

32.78  +  .05 
.32.82  +  .09 
32.82  -  .01 
32  79  .04 
32.75      .07 


32.65 
32.54 
32.4 1 
32.25 
32.09 


.10 
.19 
.14 
.16 
.17 


31.91  -  .18 


/Apodis. 


168  39 

h     m 

16  16 


23.42+1.00 
24.36  .88 
25.17  .73 
25.81  .58 
26.32      .41 

26.63  +  .93 
26.78  +  .05 
26.72  -  ,13 
26.52  .30 
26. 1 1       .49 


25.54 

24.83 
24.01 
23.07 
22.10 


.64 

.77 
.88 
.96 
.99 


21.09-1.00 
20.11  .95 
19.19  .87 
18.37  -  .76 


(JBootis.  IpOctantis. 


fl  Cor.  Bor. 


vCamelop., 
S.P. 


6^  Apodis. 


o 

/ 

.  56 

16 

h 

m 

15 

10 

8 

60.27  +  .99 
60.47  .17 
60.62  .13 
60.73  .10 
60.82      .06 

60.86  +  .09 

60.87  -  .01 
60.85  .05 
60.77  .08 
60.68      .11 


60.56 
60.41 
60.24 
60.05 
59.85 


.13 
.16 
.18 
.19 
.90 


59.65  -  .90 


9  Ur8.Miu. 


18  59' 

h     m 

16  20 


50.44  +  .63 
51.01      .51 

51.45  .37 
51.74  .91 
51.87+  M 


51.86 
51.69 
51.37 
50.91 
50.33 

49.64 
48.86 
48.01 
47.10 
46.16 

45.21 
44.27 
43.41 
42.60 


.09 
.95 
.39 
.59 
.64 

.74 
.89 
.88 
.93 
^ 

.94 
.90 
.84 
.78 


O  I 

174     5 

h     lu 

15  17 


60  30 

h     m 

15  23 


46.22  +1.68 
47.76  1.40 
49.02  1.10 
49.96  .79 
50.69      .47 

.50.91  +  .14 
50.87  -  .91 

50.50  .53 

49.81  .84 

48.82  1.15 

47.52  -1.41 
46.01  1.64 
44.25  1.83 
42.38  1.90 
40.45    1.94 

38.51  -1.99 


0        / 

340  59 

1            li     m 

15  38 

0 

1 

168  25 

h 

m 

16 

3 

i70phiachi. 


105  85 

h     m 

17     3 


8 

58.01  + 

5a27 

58.51 

58.72 

58.90 


.97 
.95 
.99 
.19 
.16 


59.05  +  .13 
59.17  .11 
59.27  .07 
59.31  +  .09 
59.31  -  .01 


59.30 
59.22 
59.13 
59.00 
no.oo 

58.67 
56.49 
58.32 
58.17 


.04 
.06 
.11 
.14 
.16 

.18 
.17 
.16 
.14 


3.61  +  .93 
3.82  .18 
3.98 
4.12 
4.22 


.15 
.19 
.07 


4.27  +  .04 
4.30  +  .01 
4.29  -  .03 
4.25  .06 
4.16      .09 


4.06 
3.93 
3.77 
3.59 
3.40 


.19 

.15 
.17 
.18 
.19 


13.21  -  .19 


n-  Heroolis. 


53     4 

h     m 

17  11 


9.60  +  .30 

9.88      .96 

10.12      .99 

10.33      .18 

10.49      .15 

10.63  +  .19 

10.72  .08 
10.79  +  .03 
10.77 -.03 

10.73  .07 


10.64 
10.51 
10.33 
10.14 
9.91 

9.67 
9.43 
9.17 
8.94 


.11 
.15 
.18 
.91 
.93 

.94 
.95 
.94 
.29 


30.13 -.49 
29.78  .98 
29.56  .16 
29.46  -  .03 
29.49  +  .10 

29.65  +  .93 
29.94  .35 
30.34  .46 
30.86  .55 
31.44      .63 

32.12+  .71 
32.86  .76 
33.63  .79 
34.42  .79 
35.21      .79 

36.00  +  .79 


42.73  +1.08 

43.74  .94 
44.61  .80 
45.35  .66 
45.93      .51 

46..37  +  .84 
46.61  +  .15 
46.68  -  .01 
46.59  .19 
46.30      .37 


^Ophinohi. 

1 14  53 

h     m 

17  15 

8.60  +  .31 

8.89  .97 
9.14  .94 
9.37  .99 
9.58      .19 

9.75  +  .16 

9.90  .13 
10.01  .08 
10.06  .04 
10.09  +  .01 


10.08 

10.01 

9.91 

9.78 

9.62 

9.43 
9.24 
9.05 
8.89 


.04 
.08 
.11 
.14 
.17 

.19 
.19 
.17 
.15 


45.85 
45.28 
44.55 
43.71 
42.79 


.61 
.65 
.79 
.88 
.94 


41.83 -.96 


(9At8b 

. 

150  35 

h     1x1 

17  21 

8 

0.87  + 

.55 

1.38 

.48 

1.83 

.43 

2.25 

.38 

2.60 

.39 

2.90  + 

.96 

3.13 

.19 

3.29 

.11 

3.36  + 

.04 

3.37  - 

.03 

3.30- 

.11 

3.15 

.18 

2.94 

.95 

2.66 

.31 

2.33 

.35 

1.97- 

.37 

1.59 

.37 

1.22 

.35 

0.88- 

.33 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DI8TANCE8, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SolAr 
Dftte. 

Groombr. 
944,S.P. 

I  Heroulifl. 

6  Heroalis. 

0  Heroalis. 

XSagittarii. 

X  Draconis. 

CPayonis. 

yLyra. 

355    8 

43  56 

52  44 

O           1 

61  15 

115*29 

O          f 

17  19 

16  f  3l' 

5^28" 

h     m 

17  25 

h     m 

17  36 

h     m 

17  52 

h     m 

18    3 

h     m 

18  21 

h     m 

18  23 

h     m 

18  29 

h    m 

18  54 

a 

a 

a 

8 

8 

a 

a 

a 

May  19.6 

58.22  "  .48 

20. 18 +.18 

26.36  +  .91 

12.01  +  .19 

5.02  +  .95 

8.28  +  .49 

60.43  +  .85 

46.66  +  M 

29.6 

57.97  -  .03 

20.34      .14 

26.54      .15 

12.18     .15 

5.25      .99 

8.64      .30 

61.03      .65 

46.90     M 

June  8.5 

58.18+  .44 

20.46      .09 

26.66      .11 

12.31      .11 

5.45      .19 

8.88     .18 

61.54      .45 

47.10     .is! 

18.5 

58.85      .80 

20.51  +  .04 

26.76      .07 

12.41      .07 

5.63      .15 

9.00  +  .08 

61.93      .34 

47.26     .14 

28.5 

59.96    l.» 

20.53  -  .01 

26.80  +  .09 

12.45 +.08 

5.76      .11 

8.99  -  .08 

62.22      .93 

47.38     .00  ] 

July   8.4 

61.48+1.70 

20.49  -  .07 

26.80  -  .03 

12.45 -.03 

5.86  +  .08 

8.84  -  .91 

62.38  +  .10 

47.44  +  .05 

18.4 

63.36    9.04 

20.39      .19 

26.74      .07 

12.39      .07 

5.89  +  .01 

8.58     .39 

62.42  -  .09 

47.48  +  .61 ' 

28.4 

65.55    8.34 

20.25      .17 

26.66      .11 

12.31      .11 

5.88  —  .03 

8.21       .43 

62.34      .14 

47.46  -  .06 

Aug,  7.4 

68.04    9.iX) 

20.05      .99 

26.51      .16 

12.16      .18 

5.82     .07 

7.73      .63 

62.13     .97 

47.38     .10 

17.3 

70.74    9.78 

19.82      .95 

26.33      ,19 

1 1 .98     .19 

5.74      .10 

7. 16      .88 

61.81      .38 

47.27     .14 

27.3 

73.59  49.91 

19.56-  .97 

2G.13-.99 

11.78- JM 

5.61  -  .15 

6.49  -  .80 

61. 38 -.47 

47.11-  17, 

Sept.  6.3 

76.56    3.00 

19.27      .90 

25.89      .94 

11.54      JH 

5.44      .17 

5.78     .74 

60.88     .54 

46.92     .90 

16.2 

79.59    9.90 

18.97      .30 

25.64      .96 

11.29      M 

5.26     .18 

5.01      .79 

60.30     .58 

46.70     .91  ^ 

26.2 

82.61     9.97 

18.66      .30 

25.39      .98 

11.04      .98 

5.07      .19 

4.21      .70 

59.71      .80 

46.48     .99 , 

Oct.    6.2 

85.58    9.90 

18.38      .96 

25.13      .96 

10.78     J6 

4.88     .18 

3.42     .79 

69.10      .61 

46.94     .91 ' 

16.2 

88.43  +9.78 

18.11-  .97 

24.89  -  .98 

10.54  -  .94 

4.70  -  .17 

9.63  -  .78 

58.50 -.80 

46.01  -  .93 ' 

Mean 
SoUr 
Date. 

I  Lyra. 

25  Camelop. 
S.  P. 

0  Lyra. 

j^Cygni. 

/^SagittiB. 

dCygni. 

Groombr. 
1374,S.P. 

tPaToniB.  1 

1 

Q           t 

54    5 

3§2  37 

e      1 

52    4 

62  17 

O          1 

72  47 

O          1 

45    9 

o      , 

344  13 

163  12 

h     m 

19    3 

h      m 

19    7 

h    m 

19  12 

h    m 

19  26 

h    m 

19  36 

h     m 

19  41 

h    m 

19  46 

h     m  1 

19  47 

8 

8 

a 

a 

a 

a 

a 

a 

May  29.6 

20.01  +  .95 

20.82  -  .87 

32.46  +  .96 

13.78  +  .99 

2.48  +  .94 

30.22 +J» 

43.18-  .36 

40.70  +  .70 

June  8.6 

20.23      .10 

20.30      .37 

32.69      .90 

14.00      .91 

2.71       .98 

:)0.48     Si 

42.87      .94 

41.43      .86 

J  8.6 

20.39      .14 

20.08  -  .07 

32.87      .16 

14.21      .18 

2.92     .10 

30.70      .19 

42.69  -  .19 

42.07      .58 

28.5 

20.51      .10 

20.16+  .99 

33.00      .11 

14.35      .13 

3.08     .15 

30.86      .14 

42.63  +  .01 

42.60      .49 

July   8.5 

20.58      .05 

20.51       .49 

33.09      .06 

14.46      .00 

3.21      .10 

30.98      .00 

42.72      .14 

43.01      .35 

18.5 

20.61  +  .01 

21. 14 +  .77 

33.11  4  .01 

14.53  +  .04 

3.26  +  .08 

31.04+  .03 

42.92  +  Ji7 

43.29  +  .91 

28.5 

20.60  -  .04 

22.05    1.03 

33.11  -  .04 

14.55 -.01 

3.33  +  .08 

31. 04 -.03 

43.26      .40 

43.43  +  .07 

Aug.   7.4 

20.52      .09 

23.19    1.95 

33.03      .00 

14.52      .06 

3.33  -  .03 

30.98      .06 

43.72      .48 

43.43  -  .89 

17,4 

20.41      .14 

24.54     1.45 

32.92      .13 

14.44      .10 

3.27      .07 

30.88      .13 

44.26      .58 

43.97      M 

27.4 

20.25      .18 

26.08    1.64 

32.76      .18 

14.32      .14 

3.18     .10 

30.72     .18 

44.92      .71 

43.00     .33 

Sept.  6.3 

20.05  -  .91 

27.81  +1.80 

32.56  -  .91 

14.17 -.17 

3.07  -  .13 

30.52  -  .99 

45.68  +  .70 

42.61  -  .45 , 

16.3 

19.84      .93 

29.67    1.91 

32.34      .93 

13.98      .90 

2.91      .17 

30.28      .94 

46.50      .86 

42.10     M 

26.3 

19.59      .95 

31.62    1.90 

32.10      .96 

13.77      .91 

2.73      .19 

30.03      .97 

47.40      .88 

41.59     .61 

Oot.    6.3 

19.35      .95 

33.64    9.04 

31.84      .95 

13.55      .98 

2.54      .19 

29.76      .98 

48.35      .96 

40.89     .85 

16.2 

19.10      .94 

35.70    9.03 

31.59      .96 

13.34      .91 

8.35     .10 

29.46      .98 

49.39     .97 

40.93     .89 

1 

26.2 

18.86 -.99 

37.71  49.00 

31 .34 -.93 

13.13 -.90 

2.16  -  .17 

29. 16 -.98 

50.30  +  .00 

39.57-44 

Not.  6.2 

18.66  -  .18 

39.71  +1.06 

31.12 -.90 

12.93  *  .19 

2.01  -  .18 

28.89 -.96 

51.30+1.00 

38.94- J9 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dat6. 


y  Sagittffi. 


June  18.6 
28.6 

July  8.6 
18.5 
28.5 

Aug.  7.5 
17.4 
87.4 

Sept.  6.4 
16.4 

26.3 
Oct.  6.3 
16.3 
26.2 
Nov.  5.2 

15.2 
25.2 


70  49 

h     m 

19  53 


48.37  +  .90 
48.55  .16 
48.69  .11 
48.79  .07 
48.84  +  .03 


48.85 
48.82 
48.73 
48.62 
48.48 

48.30 
48.11 
47.93 
47.73 
47.57 


.01 
.00 
.10 
.13 
.16 

.16 
.19 
.19 
.18 
.16 


47.41  -  .14 
47..30  -  .11 


oSagittariL 

d  AquilfiB. 

0            / 

118     1 

h      m 

19  55 

o          « 

91     9 

h      m 

20     5 

48.05  -I-  .96 
48.28  .90 
48.45  .16 
48.60  .19 
48.69      .07 

48.73  +  .01 
48.71  -  .04 
48.65  .06 
48.56  .19 
48.42      .15 


48.25 

48.08 
47.88 
47.70 
47.54 


.17 
.18 
.10 
.17 
.15 


Mean 
Solar 
Date. 


July  8.6 
18.6 
28.5 

Aug.  7.5 
17.5 

27.5 
Sept.  6.4 
16.4 
26.4 
Oct.    6.4 

16.3 
26.3 
Not.  6.3 
15.2 
25.2 

Deo.   6.9 


rCygni. 


52  26 

h     m 

21   10 


21.46 +  .19 
21.63  .15 
21.76  .10 
21.83+  .05 
21.85     .00 


47.39  -  .13 
47.27  -  .10 


CCapricor. 


112  54 

h      m 

21  20 


21.83 
21.74 
21.63 
21.47 
21.27 

21.07 
20.85 
20.64 
20.42 
20.22 


.06 
.10 
.14 
.18 
.90 

.91 
.99 
.99 
.91 

.19 


20.03  -  .18 


18.18+  .94 
18.40  .19 
18.56      .14 

18.69  .10 
18.75+  .05 

18.78  -I-  .01 
18.77 -.04 

18.70  .06 
18.00  .11 
18.48      .13 


18..34 
18.18 
18.01 
17.86 
17.72 


.15 

.17 
.16 
.14 
.13 


17.00  -  .10 


s 
33.21  +  .90 

33.40  .17 

33.56  .14 

33.69  .10 

33.77  .06 

33.80  +  .01 
33.79  -  .03 
33.75  .06 
33.66  .10 
33.54      .13 


33.40 
33.25 
33.08 
32.92 
32.76 


31  Cygni. 


43°  36 

h      m 

20  10 


a  Delphiui. 


74  29 

h     m 

20  34 


8.48  +  .99 
8.68  .18 
8.84  .13 
8.94  .06 
8.98  +  .01 


.15 
.16 
.17 
.16 
.15 


32.62  -  .19 
32.52  -  .08 


74  Cygni. 


O  / 

50    5 

h     m 

21  32 


29.82  +  .99 
30.02  ,17 
30.17  .13 
30.28  .07 
30.32  +  .09 


8.96 
8.87 
8.75 
8.56 
8.35 

8.09 
7.80 
7.51 
7.23 
6.95 


.04 
.11 
.16 
.90 
.94 

.98 
.99 
.98 
.98 
.97 


6.68  -  .95 
6.44  -  .99 


27.78  +  .89 
27.99  .90 
28.18  .16 
28.31  .11 
28.41       .07 

28.45  +  .03 
28.47  -  .01 
28.43  .06 
28.35  .10 
28.24      .13 


/?  Payonis. 


V>  Capricor. 


156  36 

h     m 

20  34 


28.10 
27.94 
27.76 
27.58 
27.43 


.15 

.17 
.18 
.17 
.16 


27.27  -  .16 
27.13 -.13 


X'  Octantls 


173  14 

b      m 

21  33 


30.32 
30.25 
30.15 
.30.01 
29.82 

29.62 
29.41 
29.19 
28.97 
28.76 


.03 
.08 
.19 
.16 
.19 

.90 
.91 
.99 
.91 
.90 


28.56  -  .19 


8 

47.77  +1.43 
49.05  1.14 
50.04  .84 
50.73  .59 
51.08+  .18 

5M0-  .15 

50.78  .50 
50.11  .81 
49.16  1.09 
47.94    1.33 

46.51  -1.61 
44.93  1.64 
43.24  1.63 
41.66  1.66 
39.91     1.59 

38.38  -1.47 


8 

54.54  +  .54 
55.04  .46 
55.45  .37 
55.78  .98 
56.01      .17 

56.13+  .06 
56. 14 -.04 
56.06  .14 
55.87  .94 
55.58      .39 


O           / 

115  40 

h     m 

20  39 

29.37  +  .95 
29.61       .93 
29.84      .91 , 
30.03      .16 1 
30.15      .10 


ff  Cygni. 
56  27 

b      ID 

20  4] 

a  I 

42.58  +  .94 

42.81  .91 ' 

43.01  .16 

43.14  .11 

43.24  .06 


55  24 
54.82 
54.38 
53.92 
53.46 


.38 
.43 
.45 
.46 
.49 


53.03  -  .40 
52.65  -  .36 


30.22  + 
30.26  + 
.30.24  - 
30.18 
30.09 


.06  ;  43.27  +  .01 
.01  43.26  -  .03 
.04  43.21  .07 
.08  43.11  .19 
.19   42.97      .16 


29.95  -  .15 
29.80      .17 
29.61      .18142.39 
29.44      .17   42.18 
29.27      .16   41.97 


29. 12 -.15 
28.98  -  .13 


42.79  -  .18 

42.60      .90 

.91  j 

.91 

.90 


41.76 -.19 
41.58 -.17 


C  Chamsele- 
ontis,  S.P. 


189  34 

b     m 

21  37 


8 

4.38 

3.64 

3.05 

2.71 

2.55 


.80 
.67 
.47 
.95 
.05 


ff«  Cygni. 


o        / 

41  13 

h     m 

21  42 


2.62  +  .90 
2.96  .44 
3.49  .64 
4.23  .84 
5.18    1.04 

6.31  +1.19 
7.56    1.98 


8.87 
10.22 
11.57 


1.33 
1.35 
1.30 


12.83  +1.90 


41.78+  .97 
42.02  .90 
42.18  .14 
42.30  .08 
42.34  +  .09 


42.34 
42.28 
42.17 
41.99 
41.78 

41.55 
41.30 
41.03 
40.75 
40.48 


16Pega8i. 

64  86 

h     m 

21  47 

IT  Pegasi. 


57  22 

h     m 

22     5 


59.88  +  JM 
60.10  .17 
60.25  .13 
60.37  .10 
60.44      .06 


.03 
.08 
.14 
.19 
.99 

.94 

.96 
.97 


40.23  -  .93 


2.78  +  .95 
3.01  .90 
3.19  .16 
3.33  .11 
3.42      .07 


60.48  +  .01  3.47  +  .09 

60.46  -  .04  3.46  -  .03 

60.39      .06 '  3.41      .07 

60.31      .11'  3.33      .10 

60.18      .13  1  3.21      .14 


60.04 
59.88 
59.71 
59.54 
59.38 


.16 
.16 
.17 
.16 
.16 


59.24  -  .IS 


3.06 
2.89 
2.71 
2.62 
2.33 


.16 
.18 
.18 
.19 
.17 


2.18-  .IS 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


V  Octantis. 


/Aquarii. 


Jul}-  8.6 
18.6 
28.0 

Aug.  7.5 
17.5 


176  32 

h      m 

22     9 


o 

/ 

91 

57 

h 

m 

22 

15 

71.92+9.97 

74.69    3.53 

76.99    9.03 

78.74    1.45^ 

79.90      .83 ;  54.60      .09 


B 

53.90  +  .97 
54.14  .99 
:A.S.i  .17 
54.48      .13 


16.4 
26.3 
Nov.  5.3 
15.3 
25.2 

Dec.    5.2 
15.2 


MeaD 
Solar 
Date. 


Jalj  28.6 

Aug.  7.6 

17.6 

27.6 

Sept.  6.5 

16.5 
26.5 
Oct.  6.4 
16.4 
26.4 

Nov.  5.4 
15.3 
25.3 

Dec.  5  3 
15.3 

25.2 


80.26  -  .49 


27.5  I  80.41  +  .18 
Sept.  6.5 

16.4 

26.4 
Oct.    6.4 


79.43  1.12 
78.03  1.71 
76.02    9.98 


54.67  +  .05 
54.69  +  .01 
54.69  -  .03 
54.64  .07 
54.56      .09 


73.48  -9.70 
70.59  3.05 
67..39  3.98 
64.03  3.39 
60.65    3.33 

57.36  -3.17 
54.32  -9.90 


0  Androm. 

o        / 

48  17 

h     m 

22  56 

48.55  +  .SI4 
48.76  .18 
48.91  .13 
49.02  .08 
49.07  +  .03 


49.07 
49.04 
48.95 
48.83 
48.70 

48.52 
48.33 
48.13 
47.92 
47.72 


.01 
.06 
.10 
.13 
.16 

.18 
.19 
.90 
.90 
.19 


54.46 
54.15 
54.21 
54.08 
53.95 


.11 
.19 
.13 
.13 
.19 


53.83-  .11 
53.73  -  .09 


8 

33.22  -I-  .94 
33.43  .18 
33.58  .14 
33.71  .10 
33.79      .06 

33.83  +  .09 
33.83  -  .01 
33.81  .04 
33.74  .07 
33.66      .09 


33.56 
33.44 
33.33 
33.21 
33.09 


.10 
.11 
.19 
.19 
.11 


47.53  -  .19 1  32.99  -  .09 
35.2    47.34  -  .18   32.91  -  .07 


<j  Aquarii. 


lOf  15 

h     m 

22  24 


44.68  +  .97 
44.93  .83 
45.14  .10 
45.31  .14 
45.43      .10 

45.51  +  .06 

45.55  +  .09 

45.56  -  .01 
45.53  .06 
45.46      .08 


45..36 
45.24 
45.11 
44.98 
44.85 


.10 
.19 
.13 
.13 
.19 


44.73  -  .11 
44.62  -  .10 


— 

T  Pegasi. 

O           / 

66  52 

h     m 

23  15 

s 

7.67  +  .S3 

7.88  .18 

8.04  .14 

8.16  .10 

8.24  .06 

H.28  +  .09 
8.29  -  .09 

8.25  .05 
8.18  .08 
8.09      .10 


7.98 
7.85 
7.73 
7.58 
7.45 


.19 
.13 
.14 
.14 
.14 


7.31  -  .13 
7.19-  .11 


a  Lacert^. 


40  18 

h     m 

22  26 


s 
42.94  +  .90 

43.22  .96 

43.46  .90 

43.63  .14 

43.75  .08 

43.80  +  .03 

43.81  -  .03 
43.75  .08 
43.65  .19 
43.51      .17 


43.31 
43.11 
42.87 
42.62 
42.36 


.90 
.99 
.94 
.95 
.96 


42.10-  .95 
41.85-  .94 


A  Androm. 


44     9 

h     m 

23  32 


B 

7.48  +  .97 
7.73  .93 
7.94  .18 
8.09  .13 
8.20      .06 

8.25  +  .03 

8.26  -  .01 
8.23  .06 
8.14  .09 
8.04      .19 


lOLacertse. 


51*32 

ta     m 

22  34 


7.89 
7.71 
7.51 
7.30 
7.09 


.16 
.19 
.90 
.21 
.99 


6.87  -  .99 
6.66  -  .91 


16.12+  .96 
16.37  .93 
16.59  .90 
16.77  .15 
16.90      .10 

16.97  +  .04 
16.99  .00 
16.97  -  .04 
16.90  .08 
16.80      .19 


16.66 
16.51 
16.33 
16.13 
15.95 


.14 
.16 
.10 
.19 
.10 


15.75  -  .19 
15.56  -  .18 


t>  Aquarii. 

108  54 

h      m 

23  38 

25.29  +  .96 
25.53  .99 
25.73  .18 
25.89      .13 

26.00  .09 

26.08  +  .06 
26.12+  .01 
26.11  -  .03 
26.07      .05 

26.01  .07 


P  Octautitt. 


171  58 

h      m 

22  34 


38.63  +1.40 

39.96  1.96 
41.15     1.06 

42.08  .81 
42.77      .55 

43.17+  .97 
43.31  -  .09 
43.13  .39 
42.68      .58 

4 1 .97  .89 

41.05-1.03 
39.91  1.91 
38.63  1.33 
37.25  1.40 
35.83    1.41 

34.43  -1.37 

33.09  -1.99 


25.92 
25.82 
25.69 
25.57 
25.45 


.10 
.19 
.13 
.19 
.19 


25.33  -  .11 
25.23  -  .09 


B 

7.23  +  .96 
7.48  .93 
7.70  .19 
7.86  .15 
8.00      .11 

8.08  +  .06 
8.12+  .09 
8.12-  .09 
8.08  .06 
8.00      .09 


A  Pegaiii. 


67     1 

b      m 

22  41 


8 

9.87  + 
10.13 
10.:^ 
10.51 
10.65 


.94 

.19 
.15 
.11 


10.74  +  .06 
10.78+  .oa 
10.79-  .09 

10.75  .06 
10.67      .09 


Groombr. 
1706,8.?. 


348  22 

h      m 

22  50 


8 

54.29 
53.72 
53.29 
52.98 
52.81 


.64 

.50 
.37 
.94 

.10 


10.57 
10.46 
10.32 
10.19 
10.03 


.11 
.19 
.13 
.15 
.15 


9.89  -  .14 
9.76  -  .13 


dSoalptoria. 

y^  OctantiB. 

1 18  45 

ta      m 

23  43 

172  38 

h     m 

23  45 

7.90 
7.79 
7.66 
7.52 
7.38 


.11 
.19 
.13 
.14 
.14 


7.24  -  .14 
7.11-  .13 


34.95  +1.46 
36.31     1.96 

37.47  1.03 
38.37  .76 
39.00      .46 

39.30  +  .16 
39.33  -  .15 
39.00  .46 
38.4 1  .74 
37.52     1.01 

36.39  -1.93 
35.06  1.39 
33.61  1.50 
32.06    1.67 

30.48  1.56 

28.93  -1.49 
27.46  -1.38 


.52.78  +  .05 
52.90  .91 
.'V3.2I  .38 
53.65  .59 
54.25      .66 

54.97  +  .82 
55.88  .96 
56.87    1.06 

57.98  1.16 
59.19    133 

60.43 +1.95 
61.70 +1.9S 


33  Pisclnm. 

96  20 

h     m 

23  59 

8 

37.81  +  .95 
38.05  .93 
38.26  .18 
38.42  .14 
38.55     .11 

38.65  +  .07 
38.70  +  .03 
38.72  .00 
38.70  -  .09 
38.67     M 


38.59 
38.51 
38.42 
38.31 
38.20 


.08 
.09 
.10 
.11 
.11 


38.09  -  .11 
37.98  -  .11 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


DtXt. 


Jhi).    0 

!         I 

2 

3 

4 

5 
6 

7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
2G 
27 

28 
29 

30 

31 

F«b.   1 

2 

3 

4 

5 
6 
7 

8 

9 
10 
11 
12 
13 

14 
15 


Apparent  Right 
Asconsioii. 


Meaii  Xoon. 


App. 


h    m     s 
1  ^  42  30.60 

18  46  55.61 
18  51  20.31 

18  55  44.68 

19  0    8.68 

19  4  32.28 
19  8  55.46 
19  13  18.19 
19  17  40.45 
19  22  2.20 

19  26  23.42 
19  30  44.08 
19  35  4.15 
19  39  23.62 
19  43  42.44 

19  48  0.60 
19  52  18.07 
19  56  34.83^ 
2U  0  50.881 


20 


5 


6.18 


20  9  20.71 
20  13  34.47 
20  17  47.44 
20  21  59.61 
20  26  10.98 


20.30 
20  34 
20  38 
20  42 
20  46 

20  51 
20  55 

20  59 

21  3 
21    7 


2.1.55 
31.31 
40.24  I 
48.36 ! 
55.67  j 

2.16 

7.84 

12  72 

16.79 

20.05 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 


1 1  22.52 
15  24.19 
19  25.07 
23  25.16 
27  24.46 

31  22.98 
35  20.72 
39  17.69 
43  1 3.90 
47    9.35, 


51    4.03 
54  57.96  I 


• 
31.21 

56.30 

21.09 

45.54 

9.63 

.3.3.31 
56.57 
19.38 
41.72 
3.54 

24.83 
4.5.55 
5.69 
25.22 
44.10 

•  2.32 
19.85 
36.68 

52.78 
8.13 

22.71 
36.51 
49.52 
61.73 
13.14 

23.74 
33.52 
42.48 
50.63 
57.96 

4.47 
10.17 
15.07 
19.15 
22.42 

24.90 
26.58 
27.46 
27.55 
26.85 

25.37 
23. 1 1 
20.08 
16.28 
1 1 .72 

6.39 
60.31 


Apparent 
ition. 


Appar 
Decmuv 


leui  Noon. 

App. 
Noon. 

0        /        // 

23    5  31.5 

u 

31.0 

23    0  48.3 

47.6 

22  55  37.6 

36.7 

22  49  59.4 

58.3 

22  43  54.0 

52.7 

-22  37  21.7  20.1 

22  30  22.4  20.7 

22  22  56.5  54.5 

22  15  4.1  1.8 

22  6  45.5  42.9 

-2157  61.0  58.1 

21  48  50.7  47.5 

2139  15.0  11.5 

21  29  14.1  10.3 

21  18  48.3  44.2 

-21  7  57.9  53.5 

20  56  43.2  38.5 

20  44  64.6  59.5 

20  32  62.4  56.0 

20  20  36.9  31.1 

-20  7  48.5  42.4 

19  54  37.5  31.0 

19  40  64.3  57.4 

19  27  9.3  2.0 

19  12  52.7  45.2 

-18  58  15.0  7.2 

18  43  16.5  8.4 

18  27  57.7  49.3 

18  12  18.8  10.1 

17r>6  20.4  11.4 

-17  39  62.8  53.5 

17  23  26.3  16.7 

17  6  31.3  21.5 

16  4918.2;  8.2 

16  3147.6  37.3 

-16  13  59.6  49.1 

15  55  54.8  44.0 

15  37  3.3.6  22.6 

15  18  56.3;  45.1 

14  59  63.3  51.9 

-14  40  55.2  43.6 

14  21  32.4  20.6 

14  1  55.2  43.3 

13  4164.0  52.0 

13  2159.4  47.3 

-13    1  41.8  29.5 

-12  40  71.4'  59.1 


Hoorly 
Motion. 


Right 
Ascen. 


8 

1.048 
1.036 
1.093 
1.008 
0.993 

0.975 
0.967 


Decli- 
nation. 


+11.99 
12.37 
13.59 
14.66 
15.79 

+16.91 
18.09 


0.938,      19.13 


I 
0.917  j 

0.895 

0.8731 
0.849  1 
0.893' 
0.797 

0.770 

I 
0.743' 

0.714  ' 

0.684' 

0.653* 

I 


I 


0.699 

0.590 
0.557 
0.5Q4 
0.491 
0.456 

0.494 
0.390 
0.3561 
0.323  I 
0.968 

0.954 
0.290 
0.186 
0.163 
0.119 

0.086 
0.053 
0.090 
9  967 
9.955 

9.999 
9.890 
9.658 
9.896 
9  794 

9.763 
9.739 


90.29 
91.31 

+92.38 
33.44 
34.50 
35.55 

96.58 

+97.60 
98.61 
39  60 
30.57 
31.53 

+39.48 
33.41 
34.33 
35.24 
36.13 

+37.00 
37.86 
38.70 
39.52 
40.33 

+41.13 
41.90 
42.66 
43.41 
44.13 

+44.85 
45.54 
46.29 
46.88 
47.52 

+48.15 
48.76 
49.34 
49.91 
50.47 

+51.00 
+51.5^ 


Eauation 
of  Time 

for 

ADparf*nt 

jSoon. 


lu     a 
+  3  17.15 

3  4.5.02 

4  13.77 

4  4i..58 

5  9.02 

+  5  36.07 

6  2.70 
6  28.89 

6  54.59 

7  19.79 

+  7  44.46 

8  8.57 
8  32.09  I 

8  55.00  I 

9  17.27 

+  9  38.87  ' 
9  59.78 
10  19.99 
10  39.48 

10  58.22 

+11  16.20 

1 1  33.40 

11  49.81 

12  5.42 
12  20.23 

+  12  34.23 
12  47.42 

12  59.80  I 

13  1 1.30  I 
13  22  10  I 

+  13:^2.03 
1341.15 
13  49.47  I 

13  56.98) 

14  3.69' 


+  14 
14 
14 
14 
14 

+  14 
14 
14 
14 
!4 

+14 
+14 


9.60 
14.70 
19.01  I 
22.53  I 
25.27  , 

27.23 ' 
28.42  I 

28.84  ^ 
28.48  I 
27.36  I 

25.48! 
22.86 ! 


Semi- 
diameter 

at 
ApDareiit 

Soon. 


Sidereal 

Time  of 

Semid. 

PaMin;; 

Heritl. 


in 


6  18.44 
6  18.44 
6  18.43 
6  18.42 
6  18.40 

6  18.38 
6  18.35 
6  18.31 
0  18.27 
6  18.23 

6  18.19 
6  18.14 
6  18.09 
6  18.03 
6  17.97 

6  17.90 
6  17.83 
6  17.75 
6  17.67 
6  17.59 

6  17.51 
6  17.42 
6  17.32 
6  17.22 
6  17.12 

6  17.00 
6  16.88 
6  16.76 
6  16.63  I 
6  I6..50, 

6  16.36 
6  16.21 
6  16.06 
6  15.91 
6  15.75 

6  15.58 
6  15.41 
6  15.24 
6  15.06 
6  14.88 

6  14.70 
6  14.51 
6  14.32 
6  14.13 
6  13.94 

6  13.74 
6  13.54 


11.13 
11.09 
1 1 .05 
1 1 .00 
10.94 

10.88 
10.82 
10.76 
10.69 
10.62 

10.54 
10.46 
10.38 
10.29 
10.20 

10.11 

10.02 

9.92 

9.82 

9.72 

9.62 
9.51 
9.41 
9.30 
9.19 

9.08 
8.97 
8.86 
8.75 
8.63 

8..52 
8.40 
8.29 
8.17 
8.05 

7.93 

7.81 
7.69 
7.58 
7.47 

7.:i6 
7.25 

7.14 
7.03 
6.92 

6.81 
6.70 


Sidereal 
Time 

of 
Mean 
Noon. 


h  m  8 
18  39  13.52 
18  43  10.08 
18  47  6.63 
18  51  3.19 
18  54  59.75 

18  58  56.31 

19  2  52.86 
19  6  49.42 
19  10  45.97 
19  14  42.53 

19  18  39.08 
19  22  35.64 
19  26  32.20 
19  30  28.76 
19  34  25.31 

19  08  21.87 
19  42  18.43 
19  46  14.99 
19  50  11.54 
19  54  8.10 

19  58    4.65 

20  2  1.21 
20  6  57.76 
20  9  54.32 
20  1 3  50.88 


20  17 
20  21 
20  25 
20  29 
20  33 

20  37 
20  41 
20  45 
20  49 
20  53 


47.44 
43.99 
40.55 
37.10 
33.66 

30.21 
26.77 
23.32 
19.68 
16.43 


20  57  12.99 

21  1  9.54 
21  5  6.10 
21  9  2.65 
21  12  59.21 

21  16  55.76 
21  20  62.32 
21  24  48.87 
21  28  45.42 
21  32  41.97 

21  36  38.53 
21  40  35.08 


NoTS.— For  mean  time  interval  of  semidiamoter  paasini;  meridian,  snbtraot  0>.19  from  the  sidereal  interrnl. 
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1 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Appai-ent  Right 
Aooension. 

Apparent 
DeoUnation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

l^oon. 

Semi. 
;  diameter 
at 
Anpareut 
1     Voon. 

>   16  13.54 

Sidereal 
Time  of 

Semid. 
Paaaing 

Merid. 

Sidenal 
Time 

of 
Men 
Noon. 

Mean  Noon. 

• 

App. 
Noon. 

8 

60.31 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

Feb.  15 

b    m     8 
21  54  .57.96 

O         1        II 

-12  40  71.4 

59.1 

B 

9.739 

II 
+51.59 

m     8 
+  14  22.86 

m     8 
1  6.70 

h  m     8 
21  40  35.08 

16 

21  58  51.15 

53.48 

12  20  28.9 

16.5 

9.701 

59.01 

14  19.49 

16  13.34 

1  6.60 

21  44  31.64 

17 

22    2  43.61 

45.92 

1 1  59  34.7 

22.2 

9.671 

59.40 

14  15.:i8 

16  13.14 

1  6..50 

21  48  2819 

18 

22    6  35.35 

37.64 

11  38  29.1 

16.6 

9.641 

59.96 

14  10.56 

16  12.94 

!  6.40 

21  52  24.75 

19 

22  10  26.38 

28.6.5 

11  17  12.6 

0.1 

9.612 

53.40 

14    5.03 

16  12.73 

1  6.30 

21  56  21.30 

20 

22  14  16.72 

18.96 

-10  55  45.6 

33.1 

9.583 

+53.83 

+  13  58.81 

16  12.51 

1  6.21 

22    0  17.86 

21 

22  18    6.38 

8.59 

10  33  68.6 

56.0 

9.555 

&4.U5 

13  51.91 

16  12.29 

1  6.11 

22    4  14.41 

22 

22  21  55.38 

57.56 

10  1221.8 

9.3 

9.598 

54.64 

13  44.35 

16  12.08 

1  6.02 

22    8  10.96 

23 

22  25  43.73 

45.88 

9  50  25.8 

13.3 

9.50S 

55.03 

13  36.14 

16  11.86 

1  5.93 

22  12    7.51 

24 

22  29  31.45 

33.57 

9  28  20.8 

8.4 

9.477 

55.38 

13  27.31 

16  11.63 

1  5.84 

22  16    4.06 

25 

22  33  18.57 

20.66 

-  9    5  67.5 

55.1 

9.459 

+65.73 

+13  17.87 

16  11.40 

1  5.75 

22  20    0.61  1 

26 

22  37    5.10 

7.15 

8  43  46. 1 

33.8 

9.497 

56.06 

13    7.85 

16  11.17 

1  5.67 

22  23  57.17  1 

27 

22  40  51.08 

53.09 

8  21  16.9 

4.7 

9.404 

56.36 

12  57.27 

16  10.93 

1  5.59 

22  27  53.72  < 

28 

22  44  .36.50 

38.49 

7  58  40.4 

28.2 

9.383 

56.66 

12  46.15 

16  10.69 

1  5.51 

22  31  50.27 

29 

22  48  21.40 

23.36 

7  35  56.9 

44.9 

9.309 

56.96 

12  34.50 

16  10.45 

1  5.44 

22  35  46.8S 

Mar.    1 

22  52    5.81 

7.73 

-  7  12  67.0 

55.1 

9.341 

+57.91 

+12  22.34 

16  10.20 

1  5.37 

22  39  43.38 

2 

22  55  49.74 

51.63 

6  49  70.8 

59.1 

9.391 

57.46 

12    9.71 

16    9.94 

1  5.30 

22  43  39.93 

3 

22  59  33.21 

35.06 

6  26  68.8 

57.3 

9.309 

67.70 

1 1  56.62 

16    9.68 

1  5.23 

22  47  36.49 

4 

23    3  16.24 

18  05 

6    3  61.4 

50.0 

9.984 

57.91 

11  43.10 

16    9.43 

1  5.16 

22  51  33.04  , 

5 

23    6  58.86 

60.63 

5  40  48.9 

37.7 

9.966 

58.19 

11  29.16 

16    9.17 

1  5.10 

22  55  29.59 

6 

23  10  41.09 

42.82 

-  5  17  31.7 

20.7 

9.959 

+58.31 

+11  14.8:) 

16    8.91 

I  5.04 

22  59  26.14 

7 

23  14  22.93 

24.62 

4  53  70.2 

59.4 

9.930 

58.47 

11    0.12 

16    8  64 

1  4.99 

2*3    3  22.70 

6 

23  18    4.41 

6.06 

4  30  44.9 

34.3 

9.991 

58.63 

10  45.05 

16    6.38 

1  4.93 

2:?    7  19.25 

9 

23  21  45.55 

47.16 

4    7  16.1 

5.8 

9.907 

58.77 

10  29.65 

16    8.11 

1  4.88 

2:)  1  i  15.80 

10 

23  25  26.36 

27.93 

3  43  44.2 

34.1 

9.194 

58.88 

10  13.92 

16    7.85 

1  4.83 

23  15  12.35 

11 

23  29    6.85 

8.38 

-  3  19  69.4 

59.6 

9.181 

+58.99 

+  9  57.86 

16    7.58 

1  4.79 

23  19    8.91 

12 

23  32  47.07 

48.54 

2  56  32.3 

22.7 

9.170 

59.08 

941.50 

16    7.32 

1  4.74 

23  23    5.46 

13 

23  36  27.00 

28.44 

2  32  53.3 

43.9 

9.159 

50.15 

9  24.88 

16    7.05 

1  4.70 

2:127    2.01 

14 

23  40    6.68 

8.08 

2    9  12.7 

3.6 

9.148 

59.91 

9    8.01 

16    6.79 

1  4.66 

23  30  58.56 

15 

23  43  46. 1 1 

47.46 

1  45  31.0 

22.2 

9.139 

69.95 

8  50.89 

16    6.52 

1  4.63 

23  34  55.11 

16 

23  47  25.31 

26.61 

^  1  21  48.5 

40.1 

9.130 

+59.98 

+  8  33.54 

16    6.25 

1  4.60 

23  38  51.66 

17 

23  51    4.30 

5.56 

0  57  65.6 

57.5 

9.191 

59.99 

8  15.98 

16    5.98 

1  4.58 

23  42  48.22 

18 

23  54  43.10 

44.31 

0  .34  22.7 

14.9 

9.114 

59.98 

7  58.24 

16    5.72 

1  4.56 

23  46  44.77 

19 

23.58  21.73 

22  90 

-  0  10  40.1 

32.6 

9.107 

59.95 

7  40.32 

16    5.45 

1  4.54 

23  5041.32 

20 

0    2    0.21 

1.33 

+  0  13    1.7 

8.9 

9.101 

60.99 

7  22.24 

16    5.18 

I  4.52 

23  54  37.87 

21 

0    5  38.55 

39.62 

+  0  36  42.3 

49.3 

9.095 

+59.17 

+  7    4.04 

16    4.91 

1  4.50 

23  58  34.43 

22 

0    9  16.79 

17.81 

1    0  21.6 

28.2 

9.091 

59.10 

C  45.74 

16    4.64 

1  4.49 

0    2  30.98 

23 

0  12  54.94 

55.92 

1  23  59. 1 

65.4 

9.080 

59.09 

6  27.34 

16   4.37 

1  4.48 

0    6  27.53 

24 

0  16  33.03 

33.96 

1  47  34.4 

40.4 

9.067 

58.99 

6    8.88 

16    4.10 

1  4.47 

0  10  24.08 

25 

0  20  11.07 

11.96 

2  11    7.1 

12.8 

9.085 

58.80 

5  50.36 

16    3.83 

1  4.47 

0  14  20.64 

26 

0  23  49.09 

49.93 

+  2  34  37.0 

42.4 

9.085 

+58.68 

+  5  31.83 

16    3.56 

1  4.47 

0  18  17.19 

27 

0  27  27.12 

27.92 

2  58    3.7 

8.8 

9.065 

58.54 

5  13.31 

16    3.28 

1  4.47 

0  22  t:).74 

28 

0  31    5.18 

5.93 

3  21  26.9 

31.7 

9.067 

58.39 

4  54.83 

16    3.00 

I  4.47 

0  26  10.29 

29 

0  34  43.30 

44.00 

3  44  46.2 

50.7 

9.090 

58.29 

4  36.40 

16    2.72 

1  4.48 

0  30   6.84 

30 

0.38  21.49 

22.14 

4    8    1.4 

5.5 

9.003 

58.04 

4  18.04 

16    2.44 

1  4.49 

0  34    3.39 

31 

0  4 1  59.77 

60.:38 

+  4  31  12.1 

15.9 

9.097 

+57.85 

+  3  59.77 

16    2.16 

i  4.51 

0  37  59.^5 

32 

0  451)8.18 

38.74 

-1-  4  54  17.9 

21.5 

9.103 

+57.63 

•1-  3  41.63 

16    1.88 

1  4.52 

0  4156.50 

NOTB^— For  mean  time  interval  of  eemidiameter  paaaing  meridian,  subtract  0*.16  from  the  oidereal  iaterraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 


DMto. 


Apr.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
20 

91 
S9 
93 
94 
25 

26 
27 
98 
29 
30 


Maj 


1 

9 
3 
4 
6 

6 

7 

8 

9 

10 

II 
19 
13 
14 
15 

16 
17 


Apparent  Right 
Atoend 


Ltoentlon. 


Mean  Noon. 


I 


h    m     8 
0  45  38.18 

0  49  16.74 

0  59  55.4G 

0  56  34.35 

1  0  13.44 

1  3  52.75 
1  7  32.30 
1  11  12.09 
1  14  52.14 
I  18  39.48 

1  29  13.11 
1  95  54.03 
1  99  35.97 
I  33  16.83 
1  36  58.73 

1  40  40.98 
1  44  93.60 
148  6.60 
1  51  49.99 

1  55  33.78 

i  59  17.99 
9  3  9.63 
9  6  47.73 
9  10  33.29 
9  14  19.34 

9  18  5.87 

2  91  59.91 
9  95  40.46 
9  99  28.54 
9  33  17.17 


App. 
Koon. 


8 

38.74 
17.95 
55.93 
34.78 
13.82 

:W.59 
19.34 
59.35 
39.65 

13.94 
54.19 
35.39 
16.84 
58.70 

40.91 
93.49 
6.46 
49.81 
33.57 

17.75 
2..36 
47.43 
32.97 
18.99 

5.50 
52.51 
40.04 
28.09 
16.70 


2  37    6.36,  5.87 

2  40  56.11  I  55.60 

2  44  46.42!  45.89 

2  48  37.31  !  36.76 

2  52  28.781  28.21 


9  56  20.89 
3  0  13.45 
3  4  6.66 
3    7  60.46 

3  1 1  54.84 

I 

3  15  49.79; 
3  I9  45..')2l 
3  23  41.41 
3  27  38.05 , 
3  31  35.25 


3  35  33.00 
3  39  31.30 


20.24 
12.86 
6.06 
59.S5 
54.22 

49.17 
44.69 
40.78 
37.42 
31,62 

:«2.37 
30.67 


Apparen 
Deeunatio 


ation. 


Mean  Koon. 


App. 
Noon. 


// 


4  54  17.9  I 

5  17  18.7 

5  40  13.9 

6  3    3.9 
6  25  40.4 


+  6  48  23.2 
7  10  53.1 
7  33  15.7 

7  55  30.8 

8  17  38.0 

-h  8  39  36.9 

9  1  27.2 
9  23  8.4 
9  44  40.3 

10   6    9.6 

+10  97  14.7 

10  48  16.4 

11  9  7.4 
1 1  99  47.3 
11  5015.7 

-(.19  10  39.5 
19  30  37.9 
19  50  99.6 
13  10    9.1 

13  29  35.7 

+13  48  48.9 

14  7  48.5 
14  2634.2 

14  45    5.8 

15  3  22.7 

+15  21  24.9 
15  39  12.0 

15  56  43.6 

16  13  59.5 

16  30  59.4 

+16  47  42.9 

17  4  9.7 
17  20  19.5 
17  36  12.1 

17  51  47.0 

+  18    7    4.1 

18  22  2.9 
18  36  43.2 

18  51    4.7 

19  5    7.1 

+  10  18  50.0 
+  19  32  13.2 


21.5 

21.9 

16.8 

5.8 

48.8 

25.4 
55.0 
17.3 
32.1 
39.0 

37.7 
27.8 

8.7 
40.4 

9.4 

14.4 
15.9 
6.7 
46.4 
14.6 

31.2 
35.8 
28.0 
7.4 
33.9 

47.0 
46.5 
32.1 
3.6 
20.5 

22.7 

9.7 
41.3 
57.2 
57.0 

40.4 
7.2 

17.0 
9.6 

44.5 

1.6 

0.5 

40.8 

2.4 

4.8 

47.8 
11. 1 


Hourly 
Motion. 


Right 
Asoon. 


8 

9.103 
9.109 
0.117 
9.IS5 
0.134 

9.143 
9.153 
9.164 
9.175 
0.167 

9.199 
9.919 
9.8B5 
0.999 
0.953 


DecU. 
nation. 


0.1 

0.9B3 

0.800 

0.317 

0.334 

0.398 
0.370 
0.380 
0.408 
9.488 

9  449 
9.471 
9.403 
9.515 
9.538 

9.561 
9.585 
9.608 
9.639 
9.656 

9.681 
9.705 
9.730 
9.754 
9.778 

9.809 
9.835 
9.849 
9.873 
9.805 

9.918 
9.941 


+57.63 
57.41 
57.18 
56.09 
56.66 

+56.30 
56.00 
55.78 
55.46 
55.19 

+54.77 
54.40 
64.09 
53.69 
58.91 

+58.79 
58.84 
51.89 
51.48 
50.94 

+50.44 
49.93 
49.41 
48.88 
48.33 

+47.77 
47.90 
46.61 
46.01 
45.40 

+44.78 
44.14 
43.40 
43.83 

49.15 

+41.46 
40.76 
40.05 
30.39 
38.50 

+37.83 
37.07 
36.99 
35.50 
34.70 

+33.88 
433.05 


Bqnation 
of  Time 

for 

Apparent 

l^oon. 


m     8 
+3  41.63 

3  23.64 

3    5.81 

2  48.15 
9  30.69 

+2  1.3.46 
1  56.46 
1  39.70 
1  23.21 
1    7.00 

+0  51.08 

0  .35.45 

0  20.13 

+0    5.14 

-0    9.51 

-0  93.81 
0  37.74 

0  51.99 

1  4.46 
1  17.99 

-199.56 
1  41.46 
1  59.91 
9  3.91 
9  14.43 

-9  94.44 
9  33.95 
9  49.96 
9  51.43 
9  59.35 

-3    6.72 

3  13.52 
3  19.76 
3  25.43 
3  30.52 

-3  35.04 
3  38.96 
3  42.29 
3  45.06 
3  47.23 

-3  48.84 
3  49.87 
3  50.34 
3  50.25 
3  40.61 

-3  4rt.42 

-3  46.68 


Semi- 
diameter 

at 
Apparent 

Sidaraal 
Time  of 
Semid. 
Paeeing 
Merid. 

m    8 
1  4.52 

16    1.88 

16    1.59 

1  4.54 

16    1.30 

1  4.56 

16    1.02 

1  4.59 

16    0.74 

1  4.62 

16    0.46 

1  4.65 

16    0.18 

1  4.68 

15  59.90 

1  4.72 

15  59.62 

1  4.76 

15  59.35 

1  4.80 

15  59.08 

1  4.84 

15  58.81 

1  4.89 

15  58.54 

1  4.93 

15  58.28 

1  4.98 

15  58.02 

1  5.03 

15  57.76 

1  5.09 

15  57.50 

1  5.16 

16  57.25 

1  5.21 

15  57.00 

1  6.27 

15  56.75 

1  5.34 

15  56.50 

1  6.40 

15  56.95 

1  5.47 

15  56.00 

1  554 

15  55.75 

1  5.61 

15  55.50 

1  5.68 

15  55.25 

1  5.75 

15  55.00 

1  5.82 

16  54.75 

1  5.90 

15  54.50 

1  5.97 

15  54.25 

1  6.05 

15  54.01 

1  6.13 

15  53.78 

1  6.21 

15  53.55 

1  6.29 

15  5.3.32 

1  637 

15  53.09 

1  6.45 

15  52.86 

1  6.53 

15  52.63 

1  6.61 

15  52.41 

1  6.70 

15  52.20 

1  6.78 

15  51.99 

1  6.86 

15  51.78 

1  6.94 

15  51.57 

1  7.03 

15  51.37 

1  7.11 

15  51.18 

1  7.19 

15  50.99 

1  7.27 

15.":0.80 

1  7.36 

15  50.62 

1  7.44 

Sidereal 
Time 

of 
Kean 
Noon. 


h   ni     8 
0  41  56.50 

0  45  53.05 

0  49  49.60 

0  53  46.16 

0  57  42.71 

1  1  39.26 
1  5  35.81 
1  9  32.37 
1  13  28.92 
1  17  25.47 

1  21  22.09 
I  95  18.58 
1  99  15.13 
1  33  11.69 
1  37    8.94 

I  41  4.79 
1  45  1.34 
i  48  57.90 

1  59  54.45 
156  51.01 

9  0  47.56 
9  4  44.11 
9  8  40.66 
9  19  37.99 
9  16  33.77 

9  90  30.33 
9  94  26.88 

2  28  23.44 
2  32  19.99 
2  36  16.54 

2  40  13.09 
2  44  9.65 
2  48  6.20 
2  52  2.76 
2  55  59.31 

2  59  55.87 

3  3  52.49 
3  7  48.98 
3  1 1  45.53 
3  15  49.09 

3  19  38.64 
3  23  35.20 
3  27  31.75 
3  31  28.31 
3  35  24.87 

3  39  21.43 
3  43  17.98 


9on.r— ^»r  mean  time  interval  of  aemidlameter  passing  meridian,  subtract  O'.IS  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Aacenaion. 

Apparent 
I>eolmation. 

Hourly 
Motion. 

EonatioD 

of  Time 

for 

Apparent 
Koon. 

Srani- 

at 

Apparent 

lioon. 

Sidareal 

Time  of 

Semid. 

Paaaing 

Meiid. 

1 

Bideraal      1 
Time         ' 

of 
Mean 
^'oon. 

Mean  Noon. 

App. 
Noon. 

Mean  Koon. 

App. 
Koon. 

Bight 
Aaoen. 

Dedi. 

May  17 

h    m     a 
3  39  31.30 

30.67 

O        1       II 

4-19  32  13.2 

H 
11.1 

a 
9.941 

u 
+33.05 

m     a 
-3  46.68 

15  50!62 

m    a 
1  7.44 

h   m     a 
3  43  17.98 

18 

3  43  30.14 

29.51 

19  4516.6 

14.5 

9.963 

39.29 

3  44.40 

15  50.44 

1  7.52 

3  47  14.54 

19 

3  47  29.51 

28.89 

19  57  59.7 

57.7 

9.965 

31.38 

3  41.59 

15  50.26 

1  7.60 

3  51  11.09 

20 

3  51  29.41 

28.80 

20  10  22.3 

20.4 

10.007 

30.51 

3  38.25 

15  50.08 

1  7.67 

3  55    7.65 

21 

3  55  29.82 

29.22 

20  22  24.3 

22.5 

10.096 

99.64 

3  34.39 

15  49.91 

1  7.75 

3  59    4.20  1 

22 

3  59  30.75 

30.16 

+20  34    5.2 

3.5 

10.040 

4^.76 

-3  30.02 

15  49.74 

1  7.82 

4    3    0.76 

23 

4    3  32.10 

31.61 

20  45  25.0 

23.4 

10.070 

97.87 

3  25.14 

15  49.58 

1  7.80 

4    6  57.31 

24 

4    7  34.13 

33.57 

20  56  23.4 

21.9 

10.091 

96.98 

3  19.76 

15  49.42 

1  7.96 

4  10  53.87 

25 

4  1 1  36.56 

36.01 

21    6  60.1 

58.7 

10.119 

96.08 

3  13.88 

15  49.26 

1  8.03 

4  14  50.43 

26 

4  15  39.48 

38.95 

21  17  15.1 

13.7 

lo.ias 

95.16 

3    7.51 

15  49.10 

1  8.10 

4  18  46.99 

27 

4  19  42.89 

42.38 

+2127    8.0 

6.T 

lo.m 

+94.94 

-3    0.67 

15  48.94 

1  8.16 

4  22  43.54  i 

28 

4  23  46.77 

46.28 

21  36  38.7 

37.6 

10.171 

93.31 

2  53.35 

15  48.79 

1  8.23 

4  26  40.10 

29 

427  51.11 

50.64 

21  45  47.0 

45.9 

10.190 

9B.37 

2  45.57 

15  48.64 

1  8.29 

4  30  36.65 

30 

4  31  55.89 

55.44 

21  54  32.7 

31.7 

10.908 

91.43 

2  37.34 

15  48.49 

1  8.35 

4  34  33.91 

31 

436    1.10 

0.67 

22    2  55.6 

54.7 

10.996 

90.47 

2  28.68 

15  48.35 

I  8.41 

4  38  29.76 

Jane  1 

4  40    6.74 

6.34 

+22  10  55.6 

54.8 

10.944 

+19.51 

-2  19.60 

15  48.21 

1  a46 

4  49  26.33 

2 

4  44  12.78 

12.41 

22  18  32.4 

31.7 

10.960 

18.64 

2  10.12 

15  48.07 

1  &51 

4  46  22.^ 

3 

4  48  19.21 

18.87 

22  25  45.9 

45.3 

10.976 

17.57 

2   0.24 

15  47.94 

1  8.56 

4  50  19.44 

4 

4  52  26.03 

25.72 

22  32  36.0 

35.4 

10.991 

16.59 

1  49.98 

15  47.81 

1  8.61 

4  54  15.99 

5 

4  56  33.19 

.32.91 

22  39    2.5 

2.0 

10.305 

15.61 

139.37 

15  47.69 

1  8.66 

4  58  19.55  I 

I 

6 

5    0  40.67 

40.42 

+22  45   5.2 

4.8 

10.818 

+14.68 

-1  28.44 

15  47.58 

1  8.70 

5    9    9.10' 

7 

5    4  48.46 

48.24 

22  50  44.0 

43.7 

10.380 

13.09 

1  17.20 

15  47.47 

1  8.74 

5    6    5.66 

6 

5    856.54 

56.35 

22  55  58.8 

68.6 

10.341 

19.68 

1    5.69 

16  47.36 

t  8.78 

5  10    9.99 

9 

5  13    4.87 

4.72 

23   0  49.5 

49.3 

10.309 

11.61 

0  53.99 

15  47.25 

1  8.81 

5  13  68.78 

10 

5  17  13.43 

13.31 

23   6  15.9 

15.7 

10.361 

10.60 

0  41.92 

15  47.15 

1  8.84 

5  17  55.34 

11 

5  2122.19 

22.11 

+23    9  17.9 

17.8 

10.309 

+  9.58 

-0  29.72 

16  47.06 

1  8.87 

5  21  51.90 

12 

525  31.13 

31.08 

23  12  55.4 

55.4 

10.376 

8J{6 

0  17.33 

15  40.97 

1  8.89 

5  25  48.46  * 

13 

5  29  40.23 

40.22 

23  16   8.4 

8.4 

10.389 

.  7Ui3 

-0   4.78 

15  46.68 

1  8.91 

5  29  45.01 

14 

5  33  49.46 

49.48 

23  18  56.8 

56.8 

10.387 

6.50 

+0    7.80 

15  46.81 

1  8.93 

5  33  41.57 

15 

5  37  58.78 

58.84 

23  21  20.5 

20.5 

10.391 

5.47 

0  20.66 

15  46.74 

1  &94 

5  37  38.13 

16 

5  42   8.19 

8.29 

+23  23  19.5 

19.5 

10.3B3 

+  4.44 

+0  33.51 

15  46.67 

1  8.96 

5  4134.aB' 

17 

5  46  17.65 

17.79 

23  24  53.6 

53.6 

10.395 

3.41 

0  46.42 

15  46.61 

1  8.97 

5  45  31.^  1 

1 

18 

5  50  27.14 

27.32 

23  26    3.0 

3.0 

10.396 

9.38 

0  59.35 

15  46.55 

1  8.97 

5  49  27.80  ' 

19 

5  54  36.64 

36.85 

23  26  47.6 

47.6 

10.396 

1.34 

1  12.29 

15  46.50 

1  8.97 

5  53  24.36 

20 

5  58  46.12 

46.37 

23  27    7.3 

7.4 

10.394 

+  0.30 

1  25.22 

15  46.45 

1  8.97 

5  57  20.91 

I 

21 

6    2  55.58 

55.87 

+23  27    2.2 

2.3 

10.309 

-0.74 

+1  38.12 

15  46.40 

I  8.97 

6    1  17.47  . 

22 

6    7    4.98 

5.31 

23  26  32.3 

32.3 

10.369 

1.77 

1  50.96 

15  46.35 

1  8.96 

6    5  14.03 

23 

6  11  14.30 

14.66 

23  25  37.6 

37.5 

10.386 

9.80 

2    3.72 

15  46.31 

1  8.95 

6    9  10.59 

24 

6  15  23.52 

23.92 

23  24  18.1 

18.0 

10.389 

3.89 

2  16.39 

1546.97 

18.94 

6  13    7.14  • 

25 

6  19  32.63 

33.06 

23  22  34.0 

33.9 

10.377 

4.84 

2  28.95 

15  46/24 

1  8.93 

6  17    3.70 

26 

6  23  41.62 

42.08 

+23  20  25.3 

25.1 

10.371 

-5.87 

+2  41.39 

15  46.91 

1  8.91 

6  21    0.96 

27 

6  27  50.47 

50.97 

23  17  52.0 

61.7 

10.365 

6.89 

2  53.68 

15  46.19 

1  8.88 

6  94  56.a2 

28 

6  31  59.15 

59.69 

23  14  54.2 

53.8 

10.358 

7.91 

3    5.80 

15  46.17 

1  8.85 

6  28  53.37 

29 

6  36    7.63 

8.21 

23  1131.9 

31.4 

10.350 

8.03 

3  17.73 

15  46.15 

1  8.82 

6  32  49.93 

30 

6  40  15.90 

16.51 

23    7  45.3 

44.7 

10.341 

9.94 

3  29.45 

15  46.13 

I  8.79 

6  36  46.49 

31 
1           32 

6  44  23.94 

24.58 

+23    3  34.4 

33.7 

10.330 

-10.95 

+3  40.93 

15  46.12 

1  8.75 

6  40  43.05 

6  48  31.73 

32.401+22  58  59.4 

58.6 

10.319 

-11.96 

+3  52.16 

15  46.11 

1  8.71 

6  44  39.60 

Nom.— For  mean  time  interval  of  aemidiameter  paaeing  meridian,  anbtract  O'.IO  from  the  aidereal  interval. 
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FOR  WASHING'I^ON  MEAN 

AND 

iirly 
Acsn, 

APPARI 

Rqnation 
of  Time 

for 
Anparent 

• 

SNT  NO 

Semi, 
diameter 

at 
Apparent 

Noon. 

ON. 

Sidereal 
Time  of 

S<»raid. 
Pnssin;; 

Mprid. 

m    s 
1  8.75 

Sidereal       ! 
Time 

of 
Me.in 
Nuoa. 

h   m     8  ~    • 
6  40  43.05 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Deounation. 

Hoi 
M0I 

Mean  Noon. 

h    m     s 
6  44  23.94 

App. 
^oon. 

"s 
24.58 

Mean  Noon. 

0        t       n 

+23    3  34.4 

App. 
Noon. 

Right 
Asoen. 

10.330 

Decli- 
nation. 

I 

iJuly   1 

33:7 

-10.95 

m     8 
+3  40.93 

1.5  46.12 

2 

6  48  31.73 

32.40 

22  58  59.4 

58.6 

10.310 

11.96 

3  52.16 

15  46.11 

I  8.71 

6  44  39.60 

3 

6  52  39.25 

39.95 

22  53  60.3 

59.4 

10.307 

19.96 

4    3.12 

15  46.11 

1  8.67 

6  48  36.16 

4 

6  56  46.48 

47.21 

22  48  37.3 

36.3 

10.304 

13.96 

4  13.79 

15  46.11 

1  8.62 

6  52  32.71 

5 

7    0  53.39 

54.14 

2*a  42  50.5 

49.4 

10.961 

14.94 

4  24.14 

15  46.11 

I  8.57 

6  56  29.27 

6 

7    4  59.95 

60.73 

+22  36  40. 1 

38.9 

10.966 

-15.92 

+4  34.15 

15  46.12 

1  8.52 

7    0  25.83 

7 

7    9    6.16      6.96 

22  30    6.2 

4.9 

10.951        16.00 

4  43.80 

15  46.15 

1  8.47 

7    4  22.39 

8 

7  13  11.99     12.82 

22  23    8.9 

7.5 

10.934       17.87 

4  53.08 

1546.18 

1  8.42 

7    8  18.94 

9 

7  17  17.41 

18.26 

22  15  48.4 

46.9 

10.917       18.83 

5    1.94 

15  46.21 

1  8.36 

7  12  15.50 

10 

7  21  22.40 

23.28 

22    8    4.8 

3.2 

10.100       19.78 

f 

5  10.37 

15  46.24 

1  8.30 

7  16  12.06 

;    11 

7  25  26.94 

27.84 

+21  59  58.4 

56.6 

10.180 

-«).73 

+5  18.35 

15  46.28 

1  8.24 

7  20    8.62 

12 

1 

729  3L01 

31.93 

21  51  29.4 

27.5 

10.160 

91.67 

5  25.86 

15  46.33 

1  8.18 

7  24    5.18 

13 

7  33  34.61 

:».55 

21  42  38.0 

36.0 

10.140  j     99.61 

5  32.90 

15  46.38 

1  8.11 

7  28    1.74 

14 

7  37  37.70 

38.66 

21  33  24.3 

22.2 

10.118       93.93 

5  39.43 

15  46.44 

1  8.04 

7  31  58.29 

15 

1 

7  4 1  40.28 

41.25 

21  23  48.5 

46.3 

10.006       94.44 

5  45.45 

15  46.50 

1  7.97 

7  35  54.86 

16 

7  45  42.32 

43.30 

+21  13  51.1 

48.7 

10.074    -«.34 

+5  50.94 

.  15  46.56 

1  7.90 

7  39  51.40 

17 

7  49  43.82 

44.81 

21    3  32.0 

29.5 

10.051 

96.34 

5  55.88 

15  46.63 

1  7.82 

7  43  47.96 

18 

7  53  44.77 

45.77 

20  52  51.4 

48.8 

lO.OW 

97.19 

6    0.27 

15  46.71 

1  7.74 

7  47  44.51 

19 

7  57  45.16 

46.16 

420  4 1  49.8 

47.0 

10.004 

96.00 

6    4.10 

15  46.79 

1  7.66 

7  5141.07 

1        20 

8    1  44.98 

45.99 

20  30  27.4 

24.5 

9.080 

98.86 

6    7.37 

15  46.87 

1  7.68 

7  56  37.62 

<         21 

8    5  44.23 

45.25 

+20  18  44.3 

41.3 

9.057 

-99.79 

+6  10.07 

15  46.96 

1  7.50 

7  69  34.18 

22 

8    9  42.90 

43.93 

20    6  40.8 

37.7 

0.933 

99.56 

6  12.18 

15  47.05 

1  7.42 

8    3  30.74 

23 

8  13  40.99 

42.02 

19  54  17.1 

13.9 

9.909 

31.40 

6  13.70 

15  47.14 

1  7.34 

8    7  27.30 

24 

8  17  38.49 

39.52 

19  41  33.6 

30.3 

9.885 

39.99 

6  14.65 

15  47.23 

1  7.26 

8  1 1  23.85 

25 

1 

8  21  35.4 1 

36.44 

19  28  30.4 

27.0 

9.860 

33.03 

6  15.02 

15  47.33 

1  7.17 

815  20.41 

26 

8  25  31.75 

32.78 

+19  15    7.9 

4.4 

0.836 

-33.83 

+6  14.80 

15  47.43 

1  7.09 

8  19  16.96 

1         ^ 

8  29  27.51     28.53 

19    1  26.3 

22.7 

9.811 

34.69 

6  13.99 

15  47.53 

1  7.00 

8  23  13.52 

28 

8  33  22.69    23.70 

18  47  25.8 

22.1 

0.787 

35.41 

6  12.60 

15  47.64 

1  6.92 

8  27  10.07 

29 

1 

8  37  17.27     18.28 

18  33    6.6 

2.9 

9.763 1     36.18 

6  10.64 

15  47.75 

1  6.83 

8  31    6.63 

30 

8  41  11.27'    12.27 

18  18  29.1 

25.4 

9.739       36.93 

6    8.09 

15  47.87 

1  6.74 

8  35    3.18 

31 

8  45    4.69 1     5.68 

+18    3  33.7 

21K9 

9.714 

-37.68 

+6    4.95 

15  47.99 

1  6.65 

8  38  59.74 

lAug.  I 

8  48  57.52  j  58.50 

17  48  20.5 

16.7 

9.600 

38.41 

6    1.22 

15  48.11 

1  6.57 

8  42  56.29 

•           2 

8  52  49.76  j  50.73 

17  32  49.8 

45.9 

0.665 

39.13 

5  56.90 

15  48.24 

i  6.48 

8  46  52.85 

3 

8  56  4 1.42  1   42.37 

17  1661.9 

58.0 

9.641 

39.84 

5  52.00 

15  48.37 

1  6.39 

8  50  49.40 

4 

9    0  32.49  i  33.42 

17    0  57.1 

53.2 

9.616 1     40.54 

5  46.51 

15  48.50 

1  6.30 

8  54  45.96 

5 

9    422.97'  23.88 

+16  44  35.8 

31.9 

9.599    -41.99 

+5  40.44 

15  ld.H4 

1  6.21 

8  58  42.51 

6 

9   8  12.86'   13.75 

1 

16  27  58.2 

54.3 

9.567       41.89 

5  33.77 

15^8  79 

1  6.13 

9    2:J9.07 

7 

9  12   2.17'     3.04 

16  11    4.6 

0.7 

9  543       49.56 

5  26.52 

15  48.94 

1  6.04 

9    6  35.62 

8 

9  15  50.90     51.75 

15  53  55.4 

51.6 

9.518 

43.91 

5  18.69 

15  49.09 

1  5.96 

9  10  32.18 

9 

9  19  39.04     39.87 

15  36  30.9 

27.1 

9.494 1     43.64 

0  10.27 

15  49.26 

1  5.87 

9  14  28.73 

10 

9  2:^  26.60 

27.40 

+15  18  51.3 

47.5 

9.470    -44.46 

+5    1.27 

15  49.43 

1  5.79 

9  18  25.29 

11 

9  27  13.58 

14..35 

15    0.56.9 

53.2 

0.446 

45.07 

4  51.70 

15  49.60 

1  5.71 

9  22  21.84 

« 

9  30  59.99 1  60.72 

14  42  48.3 

44.7 

9.489 

45.65 

4  41.56 

15  49.77 

1  6.63 

9  26  18.40 

13 

9  34  45.83 

46.53 

14  24  25.6 

22.1 

9.396 

46.93 

4  30.85 

15  49.95 

1  5.55 

9  30  14.95 

14 

93831.11 

31.78 

14    6  49.2 

45.8 

9.375 

46.80 

4  19.58 

1550.13 

1  5.47 

9  34  11.51 

15 

9  42  15.84  1    16.48 

+13  46  59.4 

5G.1 

9.359    -47.33 

+4    7.75 

15  50.31 

1  5.40 

9  38    8.06 

16 

9  46    0.04'     0.65 

+13  27  56.5 

53.3 

9.330 '  -47.86 

+3  55.39 

15  50.50 

1  5.33 

9  42   4.69 

H 

ron^— Por  mew 

atfanein 

terval  of  semld 

liameter 

passing 

morldlai 

B,  sabtraoi  0 

MO  from  th< 

» sidereal  j 

Interral. 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

D«te. 

Apparent  Bight 
Aaoenaion. 

Apparent 

Hourly 
Motion. 

Bgnation 

of  Time 

for 

Apparent 
xToon. 

Semi- 
diameter 

at 
Araarent 

15  50!50 

Sidereal 
Time  of 

Semid. 
Paasing 

Merid. 

Sidereal 
Time 

of 
Mean 
2Coon.       1 

Hean  Noon. 

App. 
Soon. 

Kean  Noon. 

App. 
Koon. 

Ripht 
Ascen. 

Decli. 
nation. 

Aag.  16 

h   m    • 
9  46    0.04 

• 
0.65 

+13  27  56.5 

// 
53.3 

8 

9.330 

It 
-47.98 

m     s 
+  3  55.39 

m    a 
1  5.33 

h  lu     B 
9  42    4.62 

17 

9  49  43.71 

44.29 

13    8  40.8 

37.7 

9.309 

48.41 

3  42.50 

15  50.69 

1  5.26 

9  46     1.17 

18 

9  53  26.86 

27.40 

12  49  12.7 

9.8 

9MB 

48.99 

3  29.10 

15  50.89 

1  5.19 

9  49  57.73 

19 

9  57    9.51 

10.01 

12  29  32.6 

29.7 

9.967 

49.49 

3  15.20 

15  51.09 

1  5.12 

9  53  54.28 

20 

10    0  51.68 

52.14 

12   9  40.4 

.37.8 

9.947 

49.91 

3    0.82 

15  51.29 

1  5.05 

9  67  50.83  ' 

21 

10    4  33.38 

33.80 

+11  49  36.7 

34.3 

9.S98 

-50.38 

+  2  45.97 

15  51.49 

1  4.98 

10    1  47.38 

1 

22 

10    8  14.62 

15.00 

11  29  21.9 

19.7 

9.909 

50.84 

2  30.66 

15  51.69 

1  4.92 

10    5  43.94  , 

23 

10  1 1  55.43 

55.77 

11    8  56.1 

54.1 

9.191 

51.99 

2  14.92 

15  51.89 

1  4.85 

10    9  40.49 

24 

10  15  35.84 

36.14 

10  48  19.7 

17.9 

9.175 

51.73 

1  58.77 

15  52.10 

1  4.79 

10  13  37.05 

25 

10  19  15.84 

16.10 

10  27  33.0 

31.4 

9.159 

sa.i6 

1  42.21 

15  52.31 

1  4.73 

10  17  .33.60 

26 

10  22  55.45 

55.67 

+10    6  36.3 

34.9 

9.143 

-59.57 

+  1  25.27 

15  52.52 

1  4.67 

10  21  30.16  i 

27 

10  26  34.71 

34.88 

9  45  29.8 

28.7 

9.198 

59.96 

1    7.98 

15  52.74 

1  4.61 

10  25  26.71  ; 

28 

10  30  13.62 

13.75 

9  24  14.0 

13.2 

9.114 

53.35 

0  50.35 

15  52.<)6 

1  4.56 

10  29  23.26  i 

89 

10  33  52.20 

52.29 

9    2  49.1 

48.5 

9.101 

53.79 

0  32.38 

15  53.18 

1  4.51 

10  33  19.81  1 

30 

10  37  30.47 

30.51 

8  41  15.4 

15.1 

9.068 

54.08 

+  0  14.10 

15  53.40 

1  4.46 

10  37  16.:^ 

31 

10  41    8.44 

8.43 

+  8  19  33.3 

33.3 

9.076 

-64.49 

-  0    4.48 

15  53.62 

1  4.41 

10  41  12.92- 

Sept.  1 

10  44  46.13 

46.08 

7  57  43.0 

43.4 

9.065 

54.76 

0  23.34 

15  53.85 

1  4.37 

10  45    9.47 

2 

10  48  23.55 

23.45 

7  35  44.9 

45.6 

9.054 

55.07 

0  42.47 

15  54.08 

1  4.33 

10  49    6.02 

3 

10  52    0.72 

0.57 

7  13  39.3 

40.3 

9.044 

55.38 

1     1.85 

15  54.32 

1  4.29 

10  53    2.58; 

4 

10  55  37.65 

37.45 

6  51  26.6 

27.9 

9.034 

55.67 

121.47 

15  54.55 

1  4.25 

10  56  59.13 

5 

10  59  14.35 

14.10 

+  629    7.1 

8.7 

9.085 

-56.96 

-  I  41.31 

15  54.79 

1  4.22 

11    0  55.69. 

6 

11    250.85 

50.55 

6   641.1 

43.0 

9.016 

56.91 

2    1.37 

16  55.03 

1  4.19 

11    4  52.24 

1 

7 

11    6  27.15 

26.80 

5  44    9.1 

11.3 

9.009 

66.46 

2  21.62 

15  55.28 

1  4.17 

11    8  48.79 

8 

11  10    3.26 

2.86 

521  31.3 

33.8 

0.009 

66.69 

2  42.04 

15  55.53 

1  4.15 

11  12  45.34  < 

9 

11  13  39.22 

38.76 

4  58  48.1 

50.9 

».095 

56.90 

3   2.64 

15  55.79 

1  4.13 

11  1641.90' 

10 

11  17  15.03 

14.52 

+  4  35  59.8 

63.0 

8.969 

-57.11 

-  3  23.38 

15  56.05 

1  4.11 

1 1  20  38.45  j 

11 

1 1  20  50.70 

50.14 

4  13    6.8 

10.4 

8.064 

57.30 

3  44.25 

15  56.31 

1  4.10 

1 1  24  35.00  i 

12 

1 1  24  26.26 

25.65 

3  50    9.4 

13.3. 

8.980 

^  67.47 

4    5.23 

15  56.57 

1  4.06 

11  2631.56  • 

13 

1128  i.ra 

1.07 

3  27    7.9 

12.2 

8.976 

57.63 

4  26.31 

15  56.83 

1  4.07 

11  32  28.10; 

14 

11  31  37.11 

36.40 

3    4    2.8 

7.4 

8.974 

57.78 

4  47.48 

15  57.09 

1  4.06 

11  36  24.65 

15 

11  35  12.44 

11.68 

+  2  40  54.3 

59.3 

8.979 

-57.98 

-  6   8.70 

15  57.36 

1  4.06 

11  40  21.21 

16 

1 1  38  47.74 

46.93 

2  17  42.8 

48.1 

8.971 

58.03 

5  29.95 

15  57.63 

1  4.06 

11  44  17.76 

17 

1 1  42  23.03 

22.16 

1  54  28.6 

34.2 

8.970 

58.14 

5  51.20 

15  57.90 

1  4.06 

1148  14.32 

18 

1 1  45  58.33 

57.41 

1  31  12.0 

16.0 

8.971 

58.94 

6  12.44 

15  58.17 

1  4.06 

11  52  10.87 

19 

1 1  49  33.67 

32.69 

1    7  53.4 

59.8 

8.974 

58.81 

6  33.65 

15  58.44 

1  4.07 

1 1  56    7.42 

20 

1 1  53    9.06 

8.03 

•1-  0  44  33.0 

39.8 

8.977 

-^.38 

-  6  54.80 

15  58.71 

1  4.08 

12    0    3.97 

21 

11  56  44.54 

43.46 

+  0  21  11.2 

18.3 

8.981 

58.43 

7  15.87 

15  58.96 

1  4.09 

12    4    0.52. 

22 

12    0  20.13 

19.00 

-  0    2  11.7 

4.3 

8.986 

58.47 

7  36.84 

15  59.25 

1  4.11 

12    7  57.07 

23 

12    3  55.85 

54.67 

0  25  35.4 

27.6 

8.999 

58.49 

7  57.67 

15  59.52 

1  4.13 

12  1153.63 

24 

12    7  31.73 

30.49 

0  48  59.5 

51.4 

8.999 

58.51 

8  18.34 

15  59.79 

1  4.15 

12  15  50.18 

25 

12  11    7.78 

6.48 

-  1  12  23.7 

15.2 

9.007 

-58.51 

-8  38.64 

16    0.06 

1  4.18 

12  19  46.74 

26 

12  14  44.03 

42.68 

1  35  47.8 

38.9 

9.016 

58.49 

8  59.13 

16    0.33 

1  4.91 

12  23  43.29 

27 

12  18  20.51 

19.10 

1  59  11.3 

2.1 

9.085 

58.46 

9  19.20 

16   0.60 

1  4.25 

12  27  39.84 

28 

12  21  57.24 

55.78 

2  22  34.0 

24.5 

9.036 

58.49 

9  39.03 

16    0.87 

!  4.28 

19  3196.39 

29 

12  25  34.23 

32.72 

2  45  55.4 

45.6 

9.048 

58.36 

9  58.59 

16    1.14 

1  4.32 

12  35  39.94 

30 

12  29  11.50 

9.94 

-  3    9  15.3 

5.2 

9.060    -58.99 
9.073    -58.90 

-10  17.86 

16    1.41 

1  4.36 

12  39  29.49 

1          31 

12  32  49.08 

47.47 

-  3  32  33.3 

22.9 

-10  36.831 

16    1.68 

1  4.40 

12  43  96.05 

NOTB.~For  mean  time  interral  of  aemidiameter  paaaing  meridian,  fubtract  0*.18  tsom  tiie  aidereal  intern]. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 


Dftte. 


Oct.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
IQ 
13 
14 
15 

16 
17 
18 
19 
20 

91 
92 
93 
94 
95 

96 
97 

28 
99 
30 

31 
Not.   1 

9 
3 
4 

5 
6 
7 
8 
9 

10 
11 
19 
13 
14 

15 
16 


Apparent  Right 
ABcension. 


Mean  Noon. 


h  m  B 
9  39  49.08 
9  36  96.98 
9  40  5.91 
9  43  43.80 
9  47  99.76 

9  51  9.11 
9  54  41.86 
9  58  99.09 
3  9  9.69 
3  5  43.68 

3  9  95.91 
3  13  7.93 
3  16  49.75 
3  90  39.79 
3  94  16.37 

3  97  60.51 
3  31  45.94 
3  35  30.57 
3  39  16.69 
3  43  3.19 

3  46  50.37 
3  60  38.30 
3  54  96.94 

3  58  16.99 

4  9   6.38 

4  5  57.99 
4  9  48.81 
4  1341.18 
4  17  34.34 
4  91  98.99 

4  95  93.05 
4  99  18.69 
4  33  15.00 
4  37  19.90 
4  41  10.93 

4  45  9.09 
4  49  8.78 
4  53    9.30 

4  57  10.64 

5  1  19.89 

5  5  15.89 
5  9  19.65 
5  13  94.33 
5  17  99.83 
5  91  36.16 

5  95  43.31 
5  99  51.99 


App. 
Noon. 


Apparent 
DeoUnatlon. 


• 
47.47 

95.39 

3.50 

49.04 

90.96 

0.96 
39.96 
90.08 

0.64 
41 .65 

93.14 
5.19 
47.60 
30.60 
14.14 

58.94 
49.94 
98.93 
14.15 
0.79 

47.94 
35.84 
94.46 
13.79 
3.85 

54.66 
46.93 
38.58 
31.79 
95.65 

90.39 

15.95 

19.39 

9.51 

7.53 

6.39 
6.08 
6.60 
7.95 
10.13 

13.14 
16.98 
91.67 
97.19 
33.54 

40.71 
48.79 


Mean  Noon. 


Oil! 

>  3  39  33.3 

3  65  49.0 

4  18  69.1 

4  49  19.1 

5  518.6 

-  59891.4 

5  5190.1 

6  14  14.0 
6  36  63.0 

6  59  46.7 

-  7  99  94.6 

7  44  56.4 

8  7  91.6 
8  99  39.9 

8  51  50.9 

-  913  54.3 

9  35  49.6 
9  57  36.5 

10  19  14.5 

10  40  43.4 

-11  169.8 
1199  79.9 

11  43  71.4 
19  4  59.9 
19  95  37.4 

-19  45  63.5 
13  6  17.7 
13  96  19.7 

13  45  69.1 

14  5  45.5 

-14  94  68.5 

14  44  17.6 

15  9  79.4 
15  91  59.5 

15  40  17.4 

-15  58  96.8 

16  16  90.1 
I6  3;J57.0 

16  51  17.1 

17  8  90.0 

-17  94  65.9 
17  41  39.3 

17  57  40.8 

18  13  30.4 
18  98  60.9 

-18  44  11.7 

-18  58  69.4 


App. 
Noon. 


99.9 

38.4 

51.3 

1.1 

7.3 

9.8 

8.9 

9.0 

50.7 

34.9 

19.0 
43.6 
8.7 
96.8 
37.7 

41.0 
36.9 
93.0 
0.9 
99.7 

49.1 
58.6 
57.7 
46.3 
93.8 

49.9 

4.9 

6.3 

55.8 

39.3 

55.4 

4.6 

59.6 

39.8 

4.9 

14.5 
8.0 

45.1 
5.5 

8.6 

54.1 
91.5 
30.4 
90.4 
51.1 

9.9 
53.3 


Hourly 
Motion. 


Bight 
Asoen. 


8 

9.073 
9067 
9.101 
9.116 
9.131 

9.148 
9.165 
9.183 
9.901 
9.S30 

9.SM0 
9.901 
9.983 
9.306 
9.396 

9.359 
9.376 
9.408 
9.486 
9.456 

9.483 
9.519 
9.541 
9.579 
9.608 

9.634 
9.666 
9.699 
9.733 
9.765 

9.799 
9.839 
9.866 
9.900 
9.935 

9.969 
10.004 
10.038 
10.073 
10.107 

10.149 
10.177 
10.919 
10.946 
10.981 

10.315 
10.350 


Decli. 
nation. 


-56.90 
58.10 
57.96 
57.85 
57.70 

-57.53 
57.35 
57.15 
56.94 
56.70 

-56.45 
56.19 
55.91 
55.61 
55.30 

-64.97 
54.68 
54.87 
53.90 
53.50 

-53.10 
58.68 
fifi.94 
51.79 
51.33 

-60.84 
50.34 
49.89 
40.98 
48.73 

-48.17 
47.59 
46.99 
46.36 

45.71 

-45.06 
44.38 
43.68 
49.96 
49.95 

-41.51 
40.74 
39.96 
39.17 
38.35 

-37.53 
-36.69 


Sanation 
of  Time 

for 

Apparent 

ISoon. 


m     s 
0  36.83 

0  5^.48 

1  13.79 
1  31.75 
1  49.35 

9  6.56 
9  93.36 
9  39.75 
9  55.70 
3  11.19 

3  96.91 
3  40.75 

3  54.79 

4  8.31 
4  91.99 

4  33.70 
4  45.53 

4  56.76 

5  7.36 
5  17.39 

5  96.63 
5  35.96 
5  43.19 
5  50.40 

5  56.87 

6  9.60 
6  7.57 
6  11.76 
6  15.16 
6  17.77 

6  19.58 
6  90.57 
6  90.75 
6  90.11 
6  18.64 

6  16.35 
6  13.93 
6  9.97 
6  4.49 
5  58.88 

5  59.44 
5  45.17 
5  37.06 
5  98.19 
5  18.361 

5  7.77 
A  56.35 


Semi- 
diameter 

at 
Apparent 

^oon. 


/• 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


1.68 
1.95 
9.93 
9.50 
9.78 

3.06 
3.34 
3.69 
3.90 
4.18 

4.47 
4.75 
5.03 
5.31 
5.60 

5.88 
6.15 
6.43 
6.70 
6.97 


6  7.94 

6  7.51 

6  7.77 

6  8.03 

6  8.99 


6 
6 
6 
6 
6 


8.54 
8.79 
9.04 
9.99 
9.54 


6  9.78 
6  10.03 
6  10.97 
6  10.51 
6  10.75 

6  10.99 
6  11.93 
6  11.47 
6  11.71 
6  11.95 

6  19.18 
6  19.41 
6  19.63 
6  19.85 
6  13.07 

6  13.98 
6  13.49 


Sidcrui] 

Sidereal 

Time  of 

Time 

Semid. 

of 

Faaaing 

Mean 

Merid. 

Noon. 

ni    8 

h  m     8 

4.40 
4.44 
4.49 
4.54 

4. CO 

4.66 
4.79 

4.79 
4,86 
4.99 

5.00 
5.08 
5.16 
5.94 
5.39 

5.40 
5.49 
5.58 
5.67 
5.77 

6.87 
5.97 
6.07 
6.17 
6.98 

6.38 
6.49 
6.60 
6.71 
6.89 

6.93 
7.05 
7.17 
7.99 
7.41 


8.19 
8.94 
8.36 
8.48 
8.60 

8.79 

8.84 


19  43  96.05 
19  47  99.60 
19  51  19.15 
19  55  15.70 
19  59  19.26 

13  3  8.81 
13  7  5.36 
13  11  1.91 
13  14  58.47 
13  18  55.09 

13  9951.57 
13  96  48.19 
13  30  44.68 
13  34  41.93 
13  38  37.79 

13  49  34.34 
13  46  30.89 
13  50  97.44 
13  54  94.00 

13  58  90.55 

14  9  17.10 
14  6  13.65 
14  10  10.91 
14  14  6.76 
14  18    3.39 

14  91  59.87 
14  95  56.43 
14  99  59.98 
14  33  49.54 
14  37  46.09 

14  41  49.64 
14  45  39.19 
14  49  35.75 
14  53  39.30 
14  57  98.86 


7.59 

15    1  95.41 

7.64 

16    5  91.97 

7.76 

15    9  18.59 

7.88 

15  13  15.08 

8.00 

15  17  11.63 

15  91  8.19 
15  95  4.74 
1599  1.30 
15  39  57.85 
15  36  54.41 

15  40  50.97 
15  44  47.59 


Xon.— For  mean  time  interval  of  acmidinmetcr  p'^saing  meridi.iD,  subtract  0"«18  fW»m  the  sidereal  interval. 
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SOLAR  EPHEMERIS,   1888. 


FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 

Apparent  Bight 
Asoension. 

Apparent 
Decimation. 

Honrly 
Motion. 

Sanation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon.     , 

Sidereal 
Time  of 

Semid. 
Passing 

Morid. 

Sidereal 
Time 

of 
Mean 
Nooo. 

Mean  Koon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DeoU. 
nation. 

Nov.  16 

h    m     8 
152951.29 

48.72 

O         1       II 

>18  58  62.4 

53.3 

• 
10.350 

•-36.69 

m     • 
-14  56.35 

16  13!49 

m    s 
1    8.84 

h  m     • 
15  44  47.59 

17 

15  33  60.10 

57.56 

19  13  32.7 

23.9 

10.384 

35.83 

14  44.10 

16  13.70 

1    8.95 

16  48  44.07 

18 

15  38    9.74 

7.23 

19  27  42.2 

33.8 

10.419 

34.96 

14  31.02 

16  13.90 

1    9.06 

15  52  40.63 

19 

15  42  20.20 

i7.72 

19  41  30.7 

22.6 

10.453 

34.07 

14  17.13 

16  14.10 

1    9.17 

15  56  37.18 

20 

15  46  31.47 

29.02 

19  54  57.8 

50.0 

10.487 

33.16 

14    2.42 

16  14.29 

1    9.28 

16    0  33.74 

21 

15  50  43.55 

41.14 

-20    7  63.0 

55.6 

10.501 

-39.95 

-13  46.90 

16  14.48 

1    9.39 

16   4  30.99 

22 

15  54  56.44 

54.07 

20  20  46.0 

39.0 

10.554 

31.39 

13  30.57 

16  14.66 

1    9.50 

16    8  26.65 

23 

15  59  10.12 

7.79 

20  33    0.6 

0.0 

10.587 

30.38 

13  13.44 

16  14.84 

1    9.61 

16  12  23.41 

24 

16    3  24.59 

22.30 

20  44  64.4 

58.1 

lO.OSO 

99.49 

12  55.53 

16  15.01 

1    9.72 

16  16  19.97 

25 

16    7  39.83 

37.59 

20  56  .39.0 

33.0 

10.659 

98.45 

12  36.85 

16  15.17 

1    9.82 

16  20  16.52 

26 

16  11  55.83 

53.64 

-21    7  50.1 

44.5 

10.689 

-97.47 

-12  17.41 

16  15.33 

1    9.92 

16  24  13.08 

27 

16  16  12.58 

10.44 

21  18  37.4 

32.1 

10.719 

96.48 

1 1  57.22 

16  15.49 

1  10.01 

16  28   9.64 

28 

16  20  30.04 

27.96 

21  28  60.6 

55.7 

10.748 

95.47 

1 1  36.:32 

16  15.65 

1  10.11 

16  32    6.20 

29 

16  24  48.21 

46.19 

21  38  59.4 

54.8 

10.771 

94.44 

11  14.71 

16  15.81 

1  10.20 

16  36    2.75 

30 

16  29    7.06 

5.10 

21  48  33.4 

29.2 

10.799 

93.40 

10  52.42 

16  15.96 

1  10.29 

16  39  59.31 

Deo.    1 

16  33  26.57 

24.67 

-21  57  42.4 

38.5 

10.896 

-99.35 

-10  29.47 

16  16.11 

1  10.38 

16  43  55.87 

2 

16  37  46.71 

44.88 

22    6  26.0 

22.5 

10.851 

91.99 

10    5.89 

16  16.25 

1  10.46 

16  47  52.43 

3 

16  42    7.45 

6.69 

22  14  44.0 

40.8 

10.875 

90.91 

9  41.70 

16  16.39 

1  10.53 

16  51  48.98 

4 

16  46  28.77 

27.08 

22  22  36.2 

33.3 

10.899 

19.13 

9  16.93 

16  16.53 

1  10.60 

16  55  45.54 

5 

16  50  50.63 

49.02 

22  29  62.2 

59.6 

10.991 

18.05 

8  51.61 

16  16.66 

1  10.68 

16  59  42.09 

6 

16  55  13.02 

11.48 

-22  36  61.8 

59.5 

10.948 

-16.95 

-  8  25.78 

16  16.79 

1  10.75 

17    3  38.65 

7 

16  69  35.88 

34.41 

22  43  34.8 

32.7 

10.909 

15.83 

7  59.48 

16  16.92 

1  10.82 

17    7  35.21 

8 

17    3  59.19 

57.80 

22  49  40.9 

39.0 

10.961 

14  71 

7  32.72 

16  17.04 

1  10.88 

17  1131.77 

9 

17    8  22.94 

21.63 

22  55  19.9 

18.3 

10.997 

13.58 

7    5.53 

16  17.16 

I  10.94 

17  15  28.32 

10 

17  12  47.07 

45.84 

23    0  31.7 

30.3 

11.013 

19.43 

6  37.94 

16  17.27 

I  11.00 

17  19  24.88 

11 

17  17  11.56 

10.41 

-23    5  16.1 

14.9 

11  098 

-11.98 

-  6  10.00 

16  17.38 

1  11.05 

17  2321.44 

12 

17  21  36.38 

35.32 

23   9  33.1 

32.1 

11.041 

10.13 

5  41.73 

16  17.49 

1  11.10 

17  27  18.00 

13 

17  26    1.51 

0.54 

23  13  22.3 

21.5 

11.059 

8.96 

5  13.15 

16  17.59 

1  11.14 

17  31  14.56 

14 

17  30  26.91 

26.03 

23  16  43.6 

43.0 

11.063 

7.89 

4  44.30 

16  17.69 

1  11.18 

17  3511.12 

15 

17  34  52.55 

51.76 

23  19  37.1 

36.6 

11.073 

6.65 

4  15.21 

16  17.78 

1  11.21 

17  39   7.67 

16 

17  39  18.39 

17.69 

-23  22   2.6 

2.2 

11.080 

-5.48 

-  3  45.92 

16  17  86 

1  11.23 

17  43   4.23 

17 

17  43  44.41 

43.80 

23  23  59.9 

59.6 

11.087 

4.31 

3  16.44 

16  17.93 

1  11.25 

17  47   0.78 

18 

17  48  10.59 

10.07 

23  25  29. 1 

28.9 

11.093 

3.13 

2  46.81 

16  18.00 

1  11.27 

17  50  57.34 

19 

17  52  36.89 

36.46 

%l  26  30. 1 

29.9 

11.098 

1.96 

2  17.06 

16  18.07 

1  11.28 

17  54  5:5.90 

20 

17  57    3.28 

2.94 

23  27    2.8 

2.7 

11.101 

-0.78 

1  47.22 

16  18.13 

1  11.29 

17  58  50.46 

21 

18    1  29.73 

29.48 

-23  27    7.3 

7.3 

11.103 

+  0.40 

-  1  17.32 

16  18.18 

1  11.30 

18    2  47.02 

22 

18    5  56.23 

56.07 

23  26  43.6 

43.6 

11.104 

1.5S 

0  47.37 

16  18.23 

1  11.30 

18    «43..">S 

23 

18  10  22.72 

22  65 

23  25  51.6 

51.6 

11.104 

9.75 

-  0  17.42 

16  18.27 

1  11.30 

18  10  40.13 

24 

18  14  49.18 

49.20 

23  24  31.3 

31.3 

11.109 

3.93 

+  0  12.50 

16  18.30 

1  11.29 

1814  36.69 

25 

18  19  15.57 

15.68 

23  22  42.8 

42.8 

11.096 

5.10 

0  42.34 

16  18.33 

1  11.28 

18  18  33.25 

26 

18  23  41.86 

42.07 

-23  20  26. 1 

26.0 

11.093 

+  6.98 

+  1  12.08 

16  18.35 

1  11.26 

18  22  29  81 

27 

18  28    8.03 

8.33 

23  17  41.3 

41.1 

11.067 

7.45 

141.70 

16  18.37 

1  11.23 

18  26  26.36 

28 

18  32.34.03 

34.42 

23  14  28.5 

28.2 

11.079 

6.61 

2  11.16 

16  18.38 

1  11.20 

18  30  29.92 

29 

18  36  59.83 

60.31 

23  10  47.7 

47.3 

11.070 

9.77 

2  40.40 

16  18.39 

1  11.17 

18  34  19.48 

30 

18  41  25.38 

25.95 

23    6  39.0 

38.5 

ll.a'.9 

10.93 

3    9.40 

16  18.40 

1  11.14 

18  38  16.04 

31 

18  45  50.66 

51.32 

-23    2    2.6 

2.0 

11.047 

+19.08 

+  3  38.14 

16  18.40 

1  11.10 
1  11.05 

18  42  12.59 

32 

18  50  15.64 

16.39 

-22  56  58.6 

57.8 

11.03:) 

+13.94 

+  4    6.57 

16  18.40 

18  46  9.15 

NOTR. — For  mean  time  interval  of  semidiameter  paaainK  meridian,  anbtroct  0M9  flrom  the  sidereal  intcnnL 


MOON-CULMINATIONS,    1888. 
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AT  TRANSIT  OF  MOONS  CKNTKE  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Date, 


Jan.  1 
2 
3 


6 

IV 

8 

9 

10 

II 
13 

14 
15 
16 

17 
18 
19 
'20 
'Z\ 

23 
24 
25 
26 


27 


28 
29 
'M 
31 

2 


3 


6 
7 
8 
9 
II 

12 
13 
U 
15 
16 


MeanTiiiH 

of 

Transit. 


Diff.lor 
1  Hour 

Ml 


h     m 

14  36.ri() 

15  29.24 

16  20.73 

17  11.42 

18  1.95 

18  53.10 

19  45.64  ! 

20  40.03 , 

21  36.31  ' 

22  33.83  '• 

2:i  31.42  = 

0  27.67 ; 

1  21.41 

2  12.05 

2  59.63 

3  44.60 

4  27.67 

5  9.68 

5  51.51 

6  33.98 

7  17.90 

8  3.93 

8  52.49 

9  43.66 

10  37.04 

11  31.83 

12  26.98 

13  21.55 

14  15.04 

15  7.39 

15  58.99 

16  50.45 

17  42.48 

18  35.64 

19  30  18 

20  25.87 

21  22.00 

22  17.50 

23  11.30 
0    2.70 

0  5J,38 

1  37.52 

2  21.61 

3  4.30 
3  46.33 


lU 

a.9i7 

d.I68 
9.125 

*i.l04 
ti.UZ 

9.156 
9.996 
9.307 
2.:i77 
9.407 

9.381 
9.9'W 
9.177 
9.044 
I.9>i4 

I.e99 
1.767 
1.740 
1.750 
I  794 

I.B70 
1.969 
9.079 
3.183 
9.960 

9.997 
9.291 
9.853 
9904 
3.169 

9.143 
3.153 
9.189 
3.944 
9996 

9.336 
9.333 
9.983 
9.195 
9.065 

1.973 
1.876 
1.803 
1.760 
1.749 


UiiL'lit 

AiH'4;i)8iou 

of 

<*i>ntr<'. 


Diff.for 

iHoar 

of 


Il      III        H         ' 

9  22  10.48 

10  18  53.80 

11  14  28.16 

12  9  I4.0S 

13  3.->0.62 

13  59    5.11 

14  55  42.27 

15  54  11.57 

16  54  33.73' 

17  56  ll.:i8' 


52.78 
13.14 
2.8<» 
46.71 


IH5; 
19. 5H 

20  56 

21  50 
2-2  42  25.(i7 


23  31 

0  18 

1  4 

1  50 

2  37 


27  51 ; 

35.53  I 

39.96  I 

32.61  I 

4.82, 


3  25  3.88, 

4  15  9.56' 

5  7  47.78 

6  3  2.83 

7  0  31.38 

7  59  24.07 

8  58  38.35 

9  57  18.62 

10  54  53.05 

11  51  19.23 

12  46  59.91 

13  42  32.88 

14  38  39.72 

15  35  54.46 

16  3432.16 

17  34  19.49 

18  34  32.95 

19  34  8.91 

20  32  3.41 

21  27  31.46 

2220  16.70 
23I0  2<).28 
23  58  38.10 

0  45  22.99 

1  31  28.71 


8 

143.36 
140.30 
137.71 
1:16.41 
136.98 

139.55 
143.76 
148.69 
153.90 
154.73 

153.11 
148.09 
140JB1 
133.86 
195.59 

119.87 
116.14 
114.59 
115.18 
117.85 

199.37 
198.30 
134.93 
141.17 
145.85 

148.09 
147.73 
145.43 
143.44 
139.91 

138.74 
139.31 
141.53 
144.83 
148.39 

150.41 
150.96 
147.38 
H1.94 
135.99 

198.55 
133.71 
118.39 
1 15.74 
115.06 


Geooentrlo 

IVclination 

of 

Centre. 


4-16  10  58.4 
12  36  52.7 

8  1643.1 
+  3  26   4  2 

-  I  :)82l.5 

-6  39  5.3 
-II  1751.1 
-1515  53.3 
-181515.4 
-20    133.7 

-20  27  13.7 
-19  33  36.6 
-17  30  16.8 
-14  3149.9 
-10  54    8.1 

-6  51  46.3 

-  2:J6  58.5 
4-  140  13.5 

5  51  16.5 

9  48    7.8 

+13  22  20.3 
1624  19.5 
18  43  10.8 
20  7  12.8 
20  25  40.2 

+19  31  18.8 

17  22  59.7 

14    6  53.1 

9  55  43.2 

+  5   6  38.7 

-  0  1  8.8 
-58  lO.I 

-  9  55  33.5 
-14  531.4 
-17  2157.0 

-19  31  37.5 
-20  26  8.3 
-20  3  39.5 
-I8  29  24.& 
-15  54  19.2 

-12  32  27.4 

-  8  38  27.5 

-  4  25  52.2 

-  0  6  25.3 
+  4    951.6 


Dilffor 
IHonr 

of 
LouK- 


ti 


».9 
Kl 
-605.S 
-750.9 
-763.8 

-738.9 
-653.8 
-588.7 
-361.9 
-166.1 

+  37.5 
896.8 
384.0 
501.7 
560.7 

+686.1 
643.7 
638.8 
613.3 
567.5 

+499.4 

405.8 

983.4 

+133.1 

-  43.0 


1.6 
-409.8 
-565.7 
H»3.9 
-754.9 

-776  6 
-750.7 
-678.9 
-664.3 
-419.9 

-939.4 

-  39.3 

+149.4 

317.0 

453.3 

+550.8 
613.6 
644.6 
648.6 

4699.8 


Sid.  Time 

ofSemid. 

Passing 

M^eridWD. 


8 

68.48 
67.81 
67.22 
66.93 
67.09 

67.71 
68.74 
69.89 
70.84 
71.22 

70.80 
69.56 
67.81 
65.a5 
64.03 

62.57 
61.63 
61.24 
61.43 
62.15 

63.33 
64.83 
66.48 
67.98 
69.08 

69.60 
69.49 
68.95 
68.26 
67.69 

67.46 
67.65 
68.23 
69.05 
69.85 

70.33 
70.22 
69.43 
68.06 
66.37 

64.65 
63.15 

62.03 
61.40 
61.28 


Geocentric 

Semi. 
diameter. 


5  48.8 

5  55.4 

6  1.0 
6  5.5 
6    9.0 

6  11.4 
6  12.2 
6  11.2 
6  8.0 
6    2.4 

5  54.5 
5  44.3 
5  33.5 
5  22.1 
5  11.3 

5  1.9 
4  54.6 
4  49.9 
4  48.2 
4  49.5 

4  53.8 

5  1.0 
5  10.4 
5  21 .4 
5  33.3 

5  45.0 

5  55.5 

6  4.1 
6  10.1 
6  13.5 

6  14.3 
6  13.0 
6  10.0 
6  5.8 
6   0.5 

5  54.4 
5  47,5 
5  39.8 
5  31.6 
5  22.8 

5  14.0 
5  5.6 
4  58.2 
4  52.3 
4  48.5 


Bquatorial 

Horizontal 

Parallax. 


67'55.'6 
58  19.8 
58  40.3 

58  57.0 

59  9.9 

59  18.5 
59  21.6 
59  18.0 
59  6.2 
58  45.6 

58  16.5 
57  40.2 
56  59.5 
56  17.6 
55  37.9 

55  3.3 
54  36.5 
54  19.3 
54  12.9 
54  17.9 

54  33.6 

54  59.8 

55  34.4 

56  15.0 

56  58.6 

57  41.5 

58  20.3 
5851.8 

59  13.9 
59  26.3 

59  29.3 
59  24.5 
59  13.5 
58  57.8 
58  38.5 

58  16.1 
57  50.9 
57  22.7 
56  52.2 
56  20.1 

55  47.7 
55  16.9 
54  49.6 
54  28.0 
54  13.9 


Brisht 
Limoii. 


II. 
II. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 

u. 


s. 
s. 
s. 
s. 

S.I 

S.i 

s. 

s. 
s. 
s. 


s. 

s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s.' 


N. 


II. 
II. 
II. 

II. 
II. 
II. 
II. 
n. 


s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 

S.I 


II.     s. 
II.  N. 
II.  N. 


1. 
I. 
I. 
I, 
I. 


s. 
s. 
s. 
s. 
s. 
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MOON-CULMlNATlONS,    1888- 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


Feb. 16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

2ti 
29 
Mar.    1 

2 
3 
4 
5 

■     6 

7 

8 

9 

10 

12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
:)2 


Mean  Time 

of 

Transit. 


h     m 

3  .46.33 

4  28.49 

5  11.51 

5  56.08 

6  42.75 

7  31.86 

8  23.40 

9  16.96 

10  11.79 

1 1  7.03 

12  1.97 

12  56.23 

13  49.85 

14  43.19 

15  36.75 

16  30.97 

17  26.06 

18  21.83 

19  17.71 

20  12.84 

21  6.36 

21  57.64 

22  46.41 

23  32.82 

0  17.23 

1  0.22 

1  42.42 

2  24.51 

3  7.12 

3  50.86 

4  36.24 

5  23.61 

6  13.08 

7  4.49 

7  57.43 

8  51.28 

9  45.55 

10  39.82 

11  34.05 

12  28.48 

13  23.48 

14  19.41 

15  16.39 

16  14.10 

17  11.81 


Diff.for 
IHonr 

of 
I^oii<;. 


m 
1.749 

1.770 

1.891 

1.896 

1.994 

3.098 
S.193 
a.263 
9.998 
9.999 

3.276 
9.946 
9.395 
3.994 
2.943 

9.977 
9.319 
9.331 
9.318 
9.969 

9.187 
9.085 
1.981 
1.889 
1.817 

1.770 
1.751 
1.760 
1.795 
1.854 

1.931 
9.018 
9.104 
9.177 
9.998 

9.956 
9.963 
9.960 
9.969 

9.977 

3.309 
9.353 
3.393 
9.411 
9.380 


Kielit 

AHCrllHiuU 

of 
Centre. 


Ii    ni     H      I 

1  31  28.7!  j 

2  I74l.42| 

3  4  46.251 

3  53  24.41  ' 

4  44    1>.23 

5  37  20.37 

6  32  57.36 

7  30  36.02 

8  29  31.72 

9  28  52. 1 7 

10  27  53.86 
1126  14.84 

12  23  57.57 

13  21  23.46 

14  19   2.41 

15  17  21.09 

16  16  31.74 

17  16  23.77 

18  1622.26 

19  15  35.8-^ 

20  13  12.18 

21  8  33.60 

22  1  24.96 

22  51  53.25 

23  40  22.10 

0  27  25.08 

1  13  40.78 

1  59  49.21 

2  46  29.52 

3  34  17.86 

4  23  44.67 

5  15  10.86 

6  8  43.67 

7  4  13.57 

8  I  14.93 

8  59  12.63 

9  57  33.08 
10  .55  54.71 
1154  14.27 
12  52  45.39 

1351  51.15 

1 4  5 1  52.82 

15  5-i57.09 

16  54  45.86 

17  56  34.43 


Diff.for 
1  Hour 

of 
Long. 


8 

115.06 
116.31 
119.38 
194.03 
199.84 

136.09 
141.81 
146.07 
148.19 
148.90 

146.78 
144.9U 
143.73 
143.6.'^ 
144.81 

146.66 
148.97 
150.13 
149.39 
146.38 

141.40 
135.99 
199.04 
193.48 
119.16 

116.36 
I15.i» 
115.75 
117.86 
191.40 

196.01 
131 .94 
136.44 
140.86 
143.98 

145.56 
145.96 
145.89 
145.99 
146.84 

148.80 
151.40 
153.82 
154.99 
1.S3.68 


G<»oc(»ntrir 

Declination 

of 

Centn-. 


+  4  9  51.6 

8  14  10.0 

1 1  58  9.4 

15  13  15.0 

17  50  5.0 

+  19  38  23.5 
20  27  39. 1 
20  8  43.4 

18  36  4.0 
15  50  12.7 

+ 1 1  58  57.3 

7  16  48.0 

f  2  4  7.5 

-3  17  12.8 

-  8  26  58.0 

-1256  7.1 
-16  34  40.1 
-19  6  23.5 
-20  23  13.5 
-20  23  25.7 

-19  11  25.7 
-16  56  33.3 
-13  51  5.7 
-10  8  24.0 

-  6  1  30.5 


-  1  42  2H.5 

+  2  37  50.0 

6  49  35  4 

10  43  39.9 

14  II  13.6 

+  17  321.2 

19  10  52.9 

20  24  34.7 
20  35  53.5 
19  38  18.1 

+  17  29  0.2 

14  10  28.9 

9  51  32.7 

+  4  47  22.4 

-0  41  15.6 

-69  52.2 
-11  12  49.9 
-15  26  30.7 
-18  32  17.1 
-20  18  58.0 


Diff.for 
1  Hour 

of 
Long. 


+699.9 
588.8 
597.8 
444.1 
335.9 

+901.0 
+  41.3 
-138.2 
-394.7 
-501.0 

-648.9 
-759.5 
-802.4 
-794.9 
-731.7 

-619.4 
-467.4 
-987.7 

-  95.7 
+  99.7 

+963.9 
405.9 
515.8 
599.3 
637.1 

+653.5 
644.0 
611.1 
555.8 
478.3 

+378.4 

955.3 

+109.5 

-  55.7 
-933.4 

-419.0 
-576.9 
-711.5 
-600.6 
-832.9 

-799.9 
-7a>.0 

-as.*!.? 

-368.6 
-164.0 


SitlTime' 

of  Seniid. 

PnHHinz 

Meridian. 


CxtMK't'titrir 

St*mi- 
diamcter. 


8 

61.28 
61.69 
62.56 
63.a3 
65.34 

66.91 
68.29 
69.27 
69.73 
69.68 

69.31 

68.88 
68.60 
68.63 
69.00 

69.55 
70.11 
70.40 
70.19 
69.40 

68.11 
66.50 
64.84 
63.34 
62.18 

61.44 
61.17 
61.38 
62.01 
63.04 

64.31 
65.74 

67.08 
68.18 
68.91 

69.25 
69.26 
69.19 
69.18 
69.39 

69.91 
70.60 
71.30 
71.57 
71.32 


4  48.5 
4  47.1 
4  48.6 

4  53.1 

5  0.6 

5  10.8 
5  23.4 
5  37.5 

5  52. 1 

6  5.8 

6  17.2 
6  25.1 
6  28.9 
6  28.4 
6  24.1 

16  17.0 
6  7.9 
5  57.9 
5  47.6 
5  37.7 

5  28.4 
5  19.6 
5  11.6 
5  4.3 
4  57.9 


4  52.4 
4  48.2 
4  45.7 
4  44.9 
4  47.0 

4  51.4 

4  58.6 

5  8.7 
5  21.4 
5  36.2 

5  52.3 

6  8.3 
6  22.7 
6  33.8 
6  40.2 

641.1 
6  36.8 
6  27.9 
6  15.9 
6    2.2 


Equatorial 

HnrizouUi) 

Parallax. 


54  13.9 
54  8.9 
54  14.5 

54  :m).9 

54  58.4 

55:i6.1 

56  22.4 

57  14.2 

58  7.7 

58  57.9 

59  39.8 

60  8.9 
60  22.9 
60  20.9 
60    5.3 

59  38.9 

59  5.8 
58  28.8 
57  51.3 
57  14.9 

56  40.5 
56    8.4 

55  :w.9 

55  12.1 
54  48.4 

54  28.3 
54  13.1 
54  3.8 
54  0.7 
54    8.4 

54  24.6 

54  51.1 

55  28.1 

56  14.8 

57  9.2 

58  8.3 

59  7.0 

59  59.9 

60  40.7 

61  4.3 

61  7.8 
60  51.8 
60  19.1 
59  35.0 

58  44.8 


Bripht 
LiinbM. 


S. 

S. 

s. 

s. 

s. 

s. 

N 

N 

» 

N 

N 

1. 

N 

I 

11. 

s. 

II. 

s. 

IL 

s. 

II.     s. 

II.     s. 
II.     s. 
II.     s. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 


S. 

s. 
s. 
s. 
s. 

s, 

s. 

N. 

N. 
N. 

N. 

N. 

N. 

N. 

II.  N. 

U.  S. 
IL  S. 
It.  S. 
IL  S. 
ILN.S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WJU8HINGT0N. 


Date. 

BC«VKii  Timo 

of 

Transit. 

h     m 

Apr.    I 

17  11.81 

2 

18    8.50 

3 

19    3.20 

4 

19  55.27 

5 

20  44.50 ! 

6 

21  31.11 

7 

22  15.56 

8 

22  58.49 

9 

23  40.55 

n 

0  22.41 

12 

1     4.72 

13 

1  48.04 

14 

2  32.77 

15 

3  19.24 

16 

4    7.51 

17 

4  57.43 

18 

5  48.61 

19 

6  40.61 

20 

7  32.99 

21 

8  25.52 

22 

9  18.26 

23 

10  11.51 

24 

1 1     5.78 

25 

12     1.59 

26 

12  59.22 

27 

13  58.51 

28 

14  58.62 

29 

15  58.23 

30 

16  55.89 

May    1 

17  50.53 

2 

18  41.74 

3 

19  29.65 

4 

20  14.84 

O 

20  58.03 

6 

21  40.03 

7 

22  21.62 

8 

23    3.53 

9 

23  46.39 

11 

0  30.69 

12 

1   16.74 

13 

2    4.59 

14 

2  54.01 

15 

3  44.56 

16 

4  35.67 

17 

5  26.83 

1  Honr 

of 
Loii;^. 


in 
9.390 

9.396 

9.227 
9.110 
1 .894 

1.893 
1. 816 
1.766 
1.744 
1.749 

1.781 
1.808 
1  .ovO 
1.974 
2.047 

9.109 
2.1.'V9 
9.177 
9.186 
9  199 

9.905 
9.237 
9.990 
2.363 
2.439 

2.495 
2.504 
2.452 
2345 
2.206 

2.069 
I  935 
1.836 
1.769 
1.736 

1.735 
1.762 
1.813 
1.881 
1.957 

2.099 
9.086 
2.122 
2.133 
9.198 


Right  Diflf.for 

Aoi'euHioQ  I  IHoiir 

of  of 

Ontre.  I.<ong. 


h    m     8 

17  56  34.43 

18  57  21.80 

19  55  45.68 

20  52  18.44 
2145  35.67 

22  36  17.78 

23  24  48.91 
0  1 1  47.79 

0  57  54.88 

1  43  50.44 

2  30  12.36 

3  17  34.21 

4  6  22.78 

4  56  55.21 

5  49  16.02 

6  43  15.59 

7  38  31.92 

8  34  36.76 

9  31    4.70 
10  27  41.93 

1124  31.24 

12  21  51.77 

13  20  13.57 

14  20    7.62 

15  21  51.68 

16  25  14.86 

17  29  28.06 

18  33  10.88 

19  34  56.48 

20  33  40.85 

2128  58.01 

22  20  57.45 

23  10  12.33 
23  57  27.36 

0  43  30.83 

1  29   9.84 

2  15   7.97 

3  2   3.13 

3  50  25.05 

4  40  31.9:) 

5  32  27.26 

6  25  57.64 

7  20  35.59 

8  1546.93 
911     1.50 


s 
53.68 

49.84 

43  86 

36.81 

29.84 

23.75 
19.10 
16.09 
14.78 
15.10 

16.96 
20.05 
24.11 
28.64 
33.03 

36.76 
39.38 
40.84 
41.40 
41.72 

42.52 
44.41 
47.63 
51.96 
56.61 

59.98 
60.55 
57.39 
50.93 
42.56 

33.92 
26.26 
20.32 
16.30 
14.30 

14.24 
15.88 
18.94 
23.03 
27.58 

31.94 
35.39 
37.62 
38.91 
37.88 


Geoceutric 


Diff.for 


Dedinatiou   |  1  Hour 


of 
(.'I'litit*. 


of 
Ix)ii^. 


// 


-20  18  58.0 
-20  43  48.7 
-19  52  20.2 
-17  5:{    2.4 

-15    037.5; 

I 

-1127  52.3 

-  7  27  25.7  I 

-  3  10  51.4  ! 
+  111  12.6 

5  28  50.2 

+  9  32  27.5 
13  12  38.8 
16  19  59.4 
1845  10.0 
20  19  16.5 

+20  54  20.2 

20  2143.0 
18  47  2.4 
16  2  5.1 
12  14  53.4 

+  7  35  19.5 
+  2  18  27.4 

-  3  15  24.9 

-  841  31.3 
-13  32  49.7 

-17  23  50.5 
-195521.0 
-20  58  1 7.2 
-20  34  45.4 
-18  55  30.9 

-16  15  39.6 
-12  50  49.5 
-8  55   7.1 

-  4  40  37.5 

-  0  17  47.8 

+  4    3  53.0 

8  15  13.7 

12   6  53.3 

1 5 '49    9.2 

18  12    5.2 

+20    6    3.7 

21  240.1 
20.55  47.3 

19  42  33.0 
+  1723  47.7 


-164.0 

+  37.3 

218.5 

369.4 

486.9 

+571.7 
626.0 
659.4 
653.6 
6305 

+583.7 
513.3 
419.3 
302.2 
164.5 

+  8.9 
-158.7 
-329.3 
-493.3 
-638.8 

-752.9 
-829.9 
-836.0 
-783.9 
-662.6 

-484.3 
-989.6 

-  46.3 
+159.9 

330.5 

+462  2 
556.2 
617.2 
650.8 
659.5 

+64.'S.l 
607.7 
546.5 
460.6 
350.1 

+216.5 
+  64.2 

-  99.8 
-966.3 
-426.0 


Sid.  Time 

ofScinid. 

l*aH!»iug 

Meridian. 


Geocentric 

Serai- 
diameter. 


8 

71.32 
70.40 
68.92 
67.11 
65.26 

63.60 
62  30 
61.44 
61.05 
61.14 

61.67 
62.56 
63.68 
64.96 
66.17 

67.18 
67.87 
68.25 
68.35 
C8.38 

68.52 
68.93 
69.69 
70.74 
71.86 

72.71 
72.90 
72.22 

70.72 
68.68 

66.50 
64.48 
62.84 
61.69 
61.09 

61.02 
61.42 
62.24 
63.34 
64.58 

65.76 
66.70 
67.32 
u/.oo 
67.50 


16  2.2 
15  48.2 
15  34.9 
15  23.0 
15  12.6 

15  3.9 
14  56.9 
14  51.4 
14  47.3 
14  44.9 

14  43.5 
14  44.1 
14  46.2 
14  50.9 

14  57.7 

15  6.9 
15  18.6 
15  32.5 

15  48.1 

16  4.3 

16  20.0 
16  33.2 
16  42.5 
16  46.4 
16  44.2 

16  36.4 
16  24.2 
16  9.2 
15  53.2 
15  37.5 

15  23.2 
15  11.0 
15  1.1 
1 4  53.6 
14  48.2 

14  44.9 
14  43.4 
14  43.6 
14  45.4 

14  48.7 

14  53.5 

15  O.i 
15  H.4 
1 5  18.7 
15*30.6 


Equatorial 

Horizontal 

Pai-allax. 


58  44.8 
57  53.4 
57  4.6 
56  20.8 
55  42.6 

55  10.8 
54  44.9 
54  24.8 
54  9.8 
54    1.0 

53  55.9 

53  57.9 

54  6.6 
54  23.0 

54  47.9 

55  21.7 

56  4.7 

56  55.7 

57  52.9 

58  52.6 

59  50. 1 

60  38.8 

61  12.8 
61  27.0 
61  19.2 


54    0.8 
53  55.4 

53  56.1 

54  2.6 
54  14.8 

54  32.6 

54  56.7 

55  27.3 

56  4.9 
56  48.8 


Briffht 
Limbs. 


II.  N.  S. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 


S. 

N.S. 

S. 

S. 

N. 

N. 
N. 
N. 
N. 
N. 

N. 


N. 

N. 

N. 

II.  N. 


60  50.5 

II.       S. 

60    5.7 

11.  N.  S. 

59  10.6 

n.N. 

58  11.6 

11.  N. 

57  14.0 

II.  N. 

56  21.6 

II.  N. 

55  36.8 

II.  N. 

55    0.3 

II.  N. 

54  32.5 

II.  N. 

54  13.0 

11.  N. 

II.  N. 

II.  N. 


I.      N.  S. 


N. 
N. 
N. 
N. 
N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WARHINQTON. 

1 

Date. 

AfeanXime 

of 

TranBit. 

Diltfor 
IHoar 

of 
Long. 

Bight 

A.8cen8iun 

of 

Centre. 

DiftfoT 
lllour 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

Diffifor' 
IHoui-: 

of 
Long. 

Sid.  Time 

ofSemid. 

Paafting 

M^eridiab. 

Geocentric 

Semi- 
diameter. 

I5W6 

Equatorial 

Horizontal 

ParallAx. 

Bright 
Liinbs. 

May  17 

h    m 
5  26.83 

m 
9.198 

h   m     8 
9  11     1.50 

a 
137.88 

O        1        it 

+17  23  47.7 

-496.0 

8 

67.50 

56  48.8 

I.     N. 

18 

6  17.78 

9.118 

10   6   3.08 

137.28 

14    4    2.5 

-569.6 

67.36 

15  44.1 

57  38.3 

I.     N. 

19 

7    8.56 

9.117 

II    0.54.91 

137.29 

9  51  15.1 

-689.4 

67.33 

15  58.5 

58  31.2 

I.     N. 

90 

7  59.56 

9.138 

1 1  55  59.67 

138.45 

+  4  56  48.6 

-776.4 

67.60 

16  12.9 

59  23.9 

I.     N. 

21 

8  51.40 

9.188 

12  51  5.5.09 

141.47 

-  0  24  10.2 

-820.4 

68.31 

16  25.9 

60  11.8 

I.      N. 

22 

9  44.82 

9.270 

13  49  26.00 

146.38 

-  5  52  17.3 

-810.4 

69.47 

J6  36.I 

60  49.4 

23 

10  40.50 

9.373 

14  49  12.44 

159.64 

-II    3  54.9 

-736.7 

70.95 

16  42.0 

61  11. 1 

I.     N. 

24 

11  38.74 

9.478 

15  51  32.79 

158.99 

-15  32  40.1 

-596.4 

72.44 

16  42.6 

61  13.1 

1.     N. 

25 

12  39.17 

9.549 

16  56   5.06 

163  25 

-18  53  15.9 

-398.5 

73.47 

16  37.5 

60  54.5 

II.  N. 

26 

13  40.60 

9.556 

18    137.56 

163.68 

-20  47   9.4 

-167.8 

73.60 

16  27.3 

60  17.0 

II.  N. 

27 

14  41.26 

9.485 

19   6  23.62 

159.41 

-21    7  30.6 

+  63.5 

72.65 

16  13.5 

59  26.2 

11.  N. 

28 

15  39.41 

9.353 

20   8  38.87 

151.40 

-20   0  14.5 

966.4 

70.80 

15  57.6 

58  27.9 

11.  N. 

29 

16  33.96 

9.199 

21    7  17.10 

141.68 

-17  40  18.6 

495.6 

68.46 

1541.4 

57  28.2 

11.  N. 

30 

17  24.63 

9.034 

22   2   2.11 

139.93 

-14  26    1.9 

538.7 

66.09 

15  26.1 

56  32.3 

II.  N. 

31 

18  11.80 

1.903 

22  53  17.13 

194.34 

-10  34  46.2 

611.6 

64.04 

15  12.7 

55  43.1 

II.  N. 

Jane  1 

18  56.25 

1.808 

23  4 1  47.89 

118.60 

-  6  21    4.0 

+659.0 

62.49 

15    1.8 

55    3.1 

n.N. 

2 

19  38.b7 

1.751 

0  28  28.64 

115.19 

-  156  38.1 

666.1 

61.52 

14  53.6 

54  32.9 

11.  N. 

3 

20  20.58 

1.731 

1  14  14.44 

113.98 

+  2  28  48.0 

657.3 

61.14 

14  48.2 

54  12.8 

II.  N. 

4 

21    2.23 

1.746 

1  59  57.24 

114.89 

6  46  29.0 

697.3 

61.33 

14  45.2 

54    2.0 

U.N. 

5 

21  44.61 

1.790 

2  46  23.48 

1 17..57 

10  47  44.5 

575.1 

62.00 

14  44.6 

53  59.8 

II.  N. 

6 

22  28.35 

1.858 

334  11.74 

121.64 

fl4  23  22.0 

+498.7 

63.04 

14  46.0 

54    5.0 

II.  N. 

7 

23  13.90 

J. 939 

4  23  48.81 

126.53 

17  23  25.6 

397.1 

64.30 

14  49.2 

'  54  16.7 

9 

0    1.44 

9.091 

5  15  25.37 

131.45 

19  37  39.1 

970.0 

65.57 

14  53.8 

54  33.6 

10 

0  50.81 

9.089 

6   8  51.92 

135.54 

20  56  23.4 

+190.6 

66.63 

14  59.6 

54  55.0 

I.     N. 

11 

1  41.51 

9.131 

7    3  39.08 

138.07 

21  12   4.8 

-43.9 

67.31 

15    6.6 

55  20.6 

1.      N. 

12 

2  32.85 

9.149 

7  59    4.39 

138.72 

+20  20  44.2 

-919.8 

67.53 

15  14.6 

55  49.9 

I.     N. 

13 

3  24.11 

2.196 

8  54  25.16 

137.79 

18  22  47.6 

-375.1 

67.34 

15  23.5 

56  22.7 

1.      N. 

14 

4  14.81 

2.098 

9  49  12.03 

136.07 

15  23    2.3 

-520.3 

66.97 

15  33.4 

56  59.1 

1.     N. 

15 

5    4.83 

9.073 

10  43  17.68 

134.52 

1 1  29  49.3 

-^1.1 

66.63 

1544.1 

57  38:4 

I.      N. 

16 

5  54.43 

'    9.065 

1 1  36  58.24 

134.11 

6  54  10.0 

-731.5 

66.54 

15  55.3 

58  19.6 

I.     N. 

17 

6  44.20 

9.088 

12  30  49.48 

135.49 

+  149  20.7 

-786.1 

66.89 

16    6.5 

59    0.7 

1.      N. 

18 

7  .34.96 

9.150 

13  25  39.99 

130.08 

-  3  28  53.0 

-797.3 

67.77 

16  17.0 

59  38.9 

I.      N. 

19 

8  27.57 

9.943 

14  22  22.00 

144.75 

-  84144.2 

-757.8 

69.14 

16  25.5 

60  10.3 

I.      N. 

20 

9  22.75 

9.359 

15  2138.58 

151.78 

-13  27  12.9 

-659.7 

70.80 

16  31.1 

60  31.0 

I.      N. 

21 

10  20.77 

9.473 

16  23  45.63 

158.60 

-1721  16.1 

-601.9 

72.39 

16  32.8 

60  37.0 

I.      N. 

22 

11  21.12 

9.546 

17  28  12.87 

163.07 

1 

-20    121.7     -992.8 

73.41 

16  29.8 

60  26.3 

I.      N. 

23 

12  22.42 

9.547 

18  33  37.39 

163.14 

-21  II  56.8!  -59.1 

73.43 

16  22.5 

59  59.2 

11.  N. 

24 

13  22.75 

9.467 

19  38   3.98 

158.29 

-20  49  20.0 

+167.8 

72.31 

16  11.2 

59  17.7 

II.  N. 

25 

14  20.37 

9.397 

20  39  47.26 

149.86 

-19   2  18.5 

359.6 

70.33 

15  57.4 

58  27.0 

n.N. 

26 

15  14.27 

9.164 

21  37  46.62 

140.04 

-16   8    1.9      503.9 

67.95 

15  42.5 

57  32.5 

II-  N. 

27 

16    4.31 

9.010 

22  31  53.41 

130.77 

1 
-12  26   9.8    +598.5 

65.66 

15  27.9 

56  38.9 

U.N. 

28 

16  50.97 

1.885 

23  22  37.41 

123.26 

-8  14  38.6'     653.0 

63.72 

15  14.7 

55  50.2 

n.N. 

29 

17  35.09 

1.799 

0  10  48.56 

118.07 

-  3  -18   6.7  ,     675.0 

02.35 

15    3.6 

55    9.7 

U.N. 

30 

16  17.62 

1.759 

0  57  23.87 

115.98 

+  0  41  56.0  J     671.4 

61.59 

14  55.2 

54  38.7 

ILN. 

31 

18  59.50 

1.744 

1  43  20.29 

114.80 

+  5   6   6.6 1  +<{46.0 

61.44 

14  49.7 

54  18.4 

II.  N. 
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<  DAtoi 


2 
3 
A 
5 

6 

7 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 
28 
29 
30 
31 

Aug.  I 
2 
3 
4 


7 

8 

9 

lU 

11 

12 
13 
14 
15 
16 


ICeanTime 

of 

Transit. 


Diflf.for:: 
IHour 

of 
Long. 


h     m 

18  59.50 

19  41.62 

20  24.78 

21  9.58 

21  56.43 

22  45.40 

23  36.15 

0  28.02 

1  20.16 

2  11.80 

3  2.55; 

3  52.30  I 

4  41.74  I 

5  31.31 

6  21.92 

7  14.43 

8  9.44 

9  7.01 

10  6.46 

1 1  6.39 

12  5.02 

13  0.91 

13  53.32 

14  42.25 

15  28.26 

16  12.13 

16  54.76 

17  37.06 

18  19.86 

19  3.89 

19  49.73 

20  37.69 

21  27.73 

22  19.43 

23  12  05 

0    4.75 

0  56.87 

1  48.10 

2  38.56 

3  28.7 1 


m 
1.744 

1.778 

1.889 

1.908 

1.987 

8.061 
8.143 
8.178 
8. 186 
8.134 

8.094 
8.0e9 
8.055 
3.081 
8.143 

8.838 
3.347 
8.445 
8.498 
8  481 

3.393 
3.359 
8.109 
1.973 
1.867 

1.796 
1.763 
1.767 
1.804 
1.869 

1.953 
9043 
3.134 
3.179 
3.199 

3.187 
3.154 
a. 117 
3.09-2 
3.093 


Eight 

Aacension 

of 

Centre. 


Diff.for 
IHonr 

of 
Long. 


4  19.26 

3.136 

5  10.97 

3.189 

6    4.47 

3.373 

7    0.04 

3.357 

7  57.43 

3.418 

h   m     B 
143  20.29' 

22931.18 

3  16  43.77 

4  5  35.89 

4  56  31.32 

5  49  33.92 

6  44  24.06 

7  40  21.28 

8  36  34.38 

9  32  18.33 

0  27  7.78 
121  3.21 
214  29.07 

3  8   7.44 

4  2  49.41 

4  59  25.30 

5  58  30.99 

7  0  11.21 

8  3  45.02 

9  7  46.74 


20  10  30.93 

21  10  29.99 

22  6  59.64 

23  0   0.56 
23  50   4.77 

0  38   0.83 

1  24  42.39 

2  1 1  >0.75 
2  57  55.26 
346    1.18 

4  35  55.66 

5  27  57.56 

6  22   4.70 

7  17  51.74 

8  14  34.09' 

9  1 1  21.48  j 
to    7  33.61 
II    2  52.28 
II  57  24.53 
I2ri|  38.77 

13  46  16.80 

14  42    4.26 

15  39  39.39 

16  39  19.61 

17  40  48.77 


8 

14.80 
16.43 
19.87 
84.64 
30.01 

35.06 
38.63 
40.58 
40.80 
38.89 

35.85 
33.05 
33.51 
35.05 
38.81 

44.43 
51.07 
56.99 
60.30 
59.19 

53.86 
45.74 
36.76 
98.55 
88.13 

17.91 
15.93 
16.18 
18.43 
83.31 

87.36 
33.78 
37.64 
40.96 
43.3U 

41.45 
39.44 
37.18 
35.71 
35.77 

37.73 
41 .51 
46.55 
51.68 
55.33 


Gt'oci'ntric 

Declination 

of 

Centre. 


O        I        II 

•f  5   6   6.6 
916    1.1 

13  3  14.1 
1618  392 

18  52  19.6 

+20  34    0.0 
21  14  26.8 

20  47  20.5 

19  10  58.0 
16  28  56.5 

+1249  41.3 

825   7.1 

-I-  3  29  19.3 

-  1  42   7.7 

-  6  52 13.2 

-114213.8 
-15  5148.8 
-19  0  20.6 
-20  50  10.4 
-21  II    9.2 

-20  4  1.2 
-17  39  59.1 
-14  16  43.4 
-10  1327.9 

-  5  47  34.5 

-  I  13  13.2 
+  3  17  58.0 

7  36  56.7 
II  3514.5 
15   4  29.4 

+  17  55  43.6 
19  59  17.5 

21  5  30.7 
21  6  9.7 
19  56  28.3 

+  173651.6 

14  13  31.9 
9  57  52.7 

+  54  56.3 
-08   2.9 

-  5  22  45.0 
-1020  14.6 
-14  41  24.1 
-18  7  38.0 
-20  'I'Z  38.4 


V^  ^{|S^;Oeoc.utric:EMuutonal 


of 
Long. 


+«46.0 
600.0 
539.3 
440.7 
333.3 

+181.3 
+  18.4 
-154.9 
-336.9 
-480  9 

-610.3 
-706.6 
-766.1 
-784.3 
-758.3 

-«83.3 
-556.1 
-379.1 
-166.8 
+  60.3 

+970.4 
448.3 
565.9 
^3.0 
680.5 

+686.4 
666.5 
695.0 
569.9 
479.5 

+379  6 
341.1 
-t-  86.3 
-85.3 
-363.0 

-433.6 
-579.4 
-693.5 
-764.8 
-793.5 

-773.9 
-706.3 
-591.7 
-438.5 
-837.9 


Meridian  ' 


Semi- 
diameter. 


a 
61.44 

61.86 

62.74 

63.94 

65.29 

66.54 
67.46 
67.89 
67.84 
67.39 

66.83 
66.41 
66.33 
66.76 
67.72 

69.11 
70.67 
72.05 
72.76 
72.47 

71.19 
69.22 
67.01 
64.96 
63.33 

62.24 

61.75 
61.84 
62.45 

63.48 

U4.77 
66. 1 1 
67.28 
68.06 
68.32 

68.12 
67.63 
67.11 
66.78 
66.85 

67.40 
68.39 
69.65 
70.89 
71.70 


4  49.7 
4  47.1 
4  47.1 
4  49.7 

4  54.4 

5  0.7 
5  8.2 
5  16.4 
5  25.2 
5  33.5 

5  41.9 
5  50.0 

5  57.7 

6  4.8 
6  il.O 

6  15.9 

6  '8.8 
6  19.2 
6  16.5 
6  10.7 

6  1.9 
5  50.8 
5  38.5 
5  25.9 
5  14.1 

5  3.9 
4  56.0 
4  50.8 
4  48.5 
4  49.2 

4  52.8 

4  58.8 

5  7.0 
5  16.5 
5  26.8 

5  37.1 
5  46.6 

5  54.9 

6  1.5 
6    6.4 

6  9.5 
6  11.1 
6  11.1 
6  9.8 
6   6.6 


Horizontal 
Parallax. 


54  18.4 
54  8.8 
54  9.1 
54  18.5 
54  35.7 

54  58.7 

55  26.3 

55  56.4 

56  27.8 

56  59.2 

57  30. 1 

57  59.9 

58  28.2 

58  54.3 

59  17.2 

59  34.9 
59  45.7 
59  47. 1 
59  37.4 
59  16.0 

58  43.8 
58  3.0 
57  I7'.8 
56  31.6 
55  48.0 

55  10.5 
54  41.5 
54  22.4 
54  14.1 
54  16.7 

54  29.7 

54  52. 1 

55  21.9 

55  57.0 

56  34.0 

57  12.7 

57  47.6 

58  17.9 

58  42.3 

59  0.1 

59  11.7 
59  17.3 
59  17.6 
59  12.5 
59  1.6 


Bright 
Limos. 


II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 


N. 
N. 

N 
iS. 
N. 
N. 

N. 

N. 
N. 

N. 
N. 


S. 


II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.   S. 
II.   S. 


N. 
N. 

N. 

N. 
N. 
N. 
N. 
N. 
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MOON-CULMINATIONS,    1888. 


1 

• 

1 

AT  TRANSIT  OB'  MOON\S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

1 
Aug.  16 

Mean  Tiuio 

of 

TmuBit. 

h     ni 
7  57.43 

Diff.for 
iHonr 

of 
Lou^. 

Right 

AsccDBiou 

of 

Ccntie. 

Difffor 
iHoar 

of 
Long. 

Geocentric 

Declination 

of 

Con  tit-. 

Diff-for 
iHour 

Long. 

Sid.  Time 

ofSeniid. 

Passing 

Meridian. 

Greocentric 

Semi- 
diameter. 

/     It 
16   6.6 

Equatorial 

Horizontal 

Parallax. 

Bnulit 
Linum. 

1.      N. 

in 
3.418 

Ii    m     H 
17  40  48.77 

b 
155.33 

-20  22  38.4    -937'.'9 

s 
71.70 

/      ft 
59    1.8 

17 

8  55.72 

9.4S9 

18  43  12.13 

156.02 

-21  15  16.6  1  -94.0 

71.82 

16    2.4 

58  45.4 

I.          S. 

18 

9  53.55 

Q.380 

19  45    7.99 

153.06 

-20  42  24.9 

+185.8 

71.05 

15  56.3 

58  23  0 

1.           S. 

19 

10  49.56 

9.S80 

20  45  14.22 

147.06 

-18  49  59.6      370.5 

69.54 

15  48.6 

57  54.7 

I.         s. 

20 

1 1  42.80 

8.155 

21  42  34.41 

139.49 

-1551  19.1 

515.7 

67.64 

15  39.6 

57  21.6 

I.         s. 

21 

12  32.97 

2.038 

22  36  49.22 

131.85 

-12    3  32.2 

4615.9 

65.70 

15  29.7 

56  45.4 

II.  N. 

22 

13  20.28 

1.919 

23  28  1 2  04 

125.30 

-  7  44  14.7 

673.9 

64.01 

15  19.5 

56    8.0 

II.  N. 

23 

14     5.30 

1.838 

0  17  I7.2(i 

120.46 

-  3   9  19.6 

695.1 

62.78 

15    9.8 

55  32.4 

II.  N. 

24 

14  48.78 

1.791 

1    4  49.72 

117.58 

+  1  27  48.5 

685.9 

62.07 

15    1.3 

55    1.0 

H.N. 

25 

15  31.52 

1.776 

1  51  37.50 

116.73 

5  56    3.1 

651.3 

61.90 

14  54.5 

54  36.1 

II.  N. 

26 

16  14.20 

1.793 

2  38  27.77 

117.76 

+  10    5  56.5 

+504.5 

62.24 

14  50.1 

54  19.8 

II.  N. 

:        27 

16  57.83 

1.839 

3  26    3.86 

120.50 

13  48  52.9 

516.7 

63.02 

14  48.3 

54  13.4 

H.N. 

28 

17  42.75 

1.907 

4  15   2.47 

124.57 

16  56  25.6 

417.4 

64.14 

14  49.6 

54  18.0 

H.N. 

;       29 

18  29.46 

1.988 

5    5  49.65 

129.43 

19  19  51.0 

995.9 

65.40 

14  5.3.6 

54  32.9 

H.N. 

i           30 

19  18.16 

2.070 

5  58  36.13 

134.38 

20  50  13.2 

+  159.4 

66.62 

15    0.7 

54  59.0 

H.N. 

31 

20    8.72 

S.139 

6  53  13.18 

138.54 

+21  19   7.3 

-  10.6 

67.65 

15  10.3 

55  34.3 

IL      S. 

iSept.   1 

21     0.64 

2.183 

7  49  14.53 

141  25 

20  40    2.2 

-186  I 

<>8.27 

15  21.9 

56  16.9 

II.      S. 

2 

21  53.29 

2.199 

8  45  59.30 

142.19 

18  50    4.9 

-36i.8 

68.43 

15  34.7 

57    3.6 

H.      S. 

i            '^ 

22  46.02 

2.191 

9  42  47.88 

141.65 

15  51  27.3 

-597.0 

68.25 

15  47.5 

57  50.8 

H.      S. 

1 

4 

23  38.35 

2.1T0 

10  39  12.99 

140  37 

1 1  52   4.9 

-664.4 

67.90 

15  59.4 

58  34.3 

6 

0  30.18 

2.151 

1 1  35    7.76 

139.29 

f  7    5  13.2 

-769.7 

67.63 

16    9.2 

59  10.3 

'             7 

1  21.74 

2.149 

12  30  43.37 

139.14 

+   1  48  22.3 

-8129 

67.62 

16  16.1 

59  35.9 

I.      N. 

8 

2  13.52 

2.171 

13  26  38.56 

140.46 

-  3  38    9.9 

-810.0 

68.00 

16  19.8 

59  49.4 

1.      N. 

9 

3    6.14 

2.218 

14  23  20.69 

143.99 

-  8  52  46.6 

-752.9 

68.77 

16  20.2 

59  51.0 

I.      N. 

1           10 

4    0.12 

2.283 

15  21  24  89 

147.19 

-13  33  56.2 

-644.0 

69.80 

16  17.8 

59  42.1 

1.      .\. 

11 

4  55.75 

2.349 

16  21    6.58 

151  20 

-17  21  43.3 

-487.9 

70.82 

16  13.1 

59  24.9 

I.      N. 

12 

5  52.73 

2.395 

17  22  13.31 

154  03 

-19  59  37.6 

-996.9 

71.53 

16    6.9 

59    2.0 

1.      N. 

13 

6  50.42 

2.402 

18  24    0.43 

154  38 

-21  16  43  i 

-  87.0 

71.60 

15  59.6 

.58  35.4 

I.          S. 

14 

7  47.64 

2.357 

19  25  19.95 

151.71 

-21    9  28.8 

+121.4 

70.91 

15  51.8 

58    6.7 

I.          S. 

15 

8  43.22 

2.269 

20  25    1.41 

146.38 

-19  42  21.3 

309.5 

69.54 

15  43.7 

57  36.7 

I.          S. 

16 

9  36.36 

2.156 

2122  13.89 

J  39.55 

-17   6  19.6 

+464.4 

67.77 

15  35.3 

57    6.0 

I          S. 

17 

10  26.66 

2  038 

22  16  36.83 

132.44 

-13  36  15.3 

579.4 

65.91 

1 5  26.9 

56  35.0 

I.        s. 

18 

1 

II   14.28 

1.934 

23    8  18.39 

196.91 

-  9  28  13.1 

654.4 

64.26 

15  18.5 

56    4.3 

I.        s. 

19 

11  59.69 

1.854 

23  57  46.64 

191.41 

-  4  57  40.5 

699.5 

62.97 

15  10.4 

55  34.5 

1.         s. 

1           *^> 

12  43.52 

1.803 

0  45  40.29 

118.35 

-  0  18  34.3 

697.9 

62.17 

\b    2.8 

55    6.6 

II.  N. 

!          21 

13  26.48 

1.782 

1  32  41.95 

117.07 

+  4  16  50.4 

+674.7 

61.86 

14  56.2 

54  42.4 

H.N. 

;          22 

14     9.29 

1.790 

2  19  33.81 

117.50 

8  37  49.() 

626.3 

62.04 

14  51.0 

54  23.3 

H.  N. 

23 

14  52.58 

1.822 

3    6  54.85 

119.47 

12  34  42.3 

•554.5 

62.64 

14  47.6 

54  10.9 

H.N. 

24 

15  36.91 

1.875 

3  55  18.41 

192.66 

15  58  32.2 

461.0 

63.57 

1 4  46.5 

54    6.9 

H.  N. 

25 

16  2i.69 

1.942 

4  45    9.30 

126.67 

18  40  42.3 

346.1 

64.69 

14  48.0 

54  12.4 

H.N. 

26 

17  10.13 

2.012 

5  36  40.52 

130.93 

+20  32  53.6 

+211.4 

65.84 

14  52.4 

54  28.5 

H.N 

27 

17  59.23 

2.077 

6  29  50.75 

134.81 

21  27  22.5 

+  .S8.4 

66.86 

14  59.7 

54  55.3 

H.     S. 

28 

18  49.70 

2.136 

7  24  23.92 

137.76 

21  17  44.1 

-108.3 

67.60 

• 

15    9.9 

55  32.7 

H.     S. 

29 

19  41.11 

2.154 

8  19  53.15 

139.47 

19  59  54.9 

-981.2 

67.98 

15  22.5 

56  19.1 

H.     S. 

30 

20  32.95 

!     9.164]!    9  15  49.08 

140.04 

+  17  33  20.1 

-450.3 

68.06 

15  37.0 

57  12.2 

II.     s. 

MOON-CULMINATIONS,    1888. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Dftto. 


Oct.  I 
2 
3 
5 
6 

7 

8 

9 

10 

11 

}2 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 

26 

27 

28 
29 
30 
31 


Nov. 


I 
2 
4 
5 
6 

7 

8 

9 

10 

II 

12 
13 
14 
15 
16 


Mean  Time 

of 

Tranait. 


h     m 

21  24.87 

22  16.75 

23  8.74 
0     1.27 

0  54.89 

1  50.08 
8  47.06 

3  45.54 

4  44.66 

5  43.13 

6  39.68 

7  33.4 1 

8  24.02 

9  11.72 
9  57.06 

10  40.73 

11  23.48 
19    6.02 

12  48.98 

13  32.90 

14  18.14 

15  4.87 

15  53.04 

16  42.37 

17  32.43 

18  22.81 

19  13.21 

20  3.58 

20  54.18 

21  45.49 

22  38.21 

23  33.01 

0  30.35 

1  30.15 

2  31.53 

3  32.91 

4  32.47 

5  28.82 

6  21.40 

7  10.34 

7  56.28 

8  40.07 

9  22.59 
10  4.69 
10  47.11 


Diflf.for 
iHoar 

of 
I^ong. 


ra 
9.163 

3.109 

9.174 

9.308 

S.964 

8.337 
9.409 
3.457 
3.458 
3.404 

9.308 
3.174 
3.046 
1.934 
1.850 

1.795 
1.773 
1.777 
1.807 
1.856 

1.915 
1.978 
9.034 
9.073 
9.095 

9.101 
9.099 
9.101 
9.119 
9.163 

9.336 
3.335 
3.444 
3.533 
3.569 

8.531 
3.433 
3.371 
3.113 
1.979 

1.863 
1.799 
1.757 
1.756 
1.783 


KiKlit 

AscenaioD 

of 

Centre. 


h    m     8 

10  II  49.45 

11  7  46.94 

12  3  51.70 

13  0  28.79 

13  58  11.00 

14  57  28.04 

15  58  32.76 

17  I    7.98 

18  4  21.:)8 

19  6  55.94 

20  7  34.37 

21  523.53 

22  0   5.14 

22  5151.81 

23  41  16.07 

029   0.11 

1  15  48.47 

2  2  24.14 

2  49  25.52 

3  37  24.32 

4  26  42.79 
51731.16 

6  9  45.79 

7  3   9.99 

7  57  18.64 

8  5146.03 

9  46  14.67 

10  40  41.99 

1 1  35  22.65 

12  30  46.70 

13  27  34.92 

14  26  28.47 

15  27  54.58 

16  3148.97 

17  37  18.56 

18  42  47.91 

19  46  27.85 

20  46  55.13 
2143  34.62 
22  36  35.67 

2:?  26 .36.27 

0  14  27.19 

1  1    i.96 

1  47  11.30 

2  33  40..38 


Dilf.foi 
1  Hour 

of 
Long. 


8 
139.94 

139.91 

140.66 

149.66 

146.05 

150.46 
154.89 
157.74 
157.81 
154.50 

148.39 
140.64 
139.01 
136.91 
191.13 

117.87 
116.46 
116.77 
118.57 
131.49 

195.19 
198.88 
139.91 
134.61 
135.91 

136.95 
136.06 
136.95 
137.34 
139.96 

144.35 
150.31 
156.86 
163.99 
164.49 

103.15 
155.57 
146.46 
136.90 
138.46 

191.96 
117.66 
115.57 
115.50 
117.18 


Geocentric 

Declination 

of 

Centre. 


// 


+  14    I  48.5 

9  34    5.7 

+  4  24    4.2 

-  1  9  33.2 
-6  44    4.0 

-II  54  30.1 
>I6I6  9.8 
-19  27.56.7 
-21  1543.2 
-21  34  41.0 

-20  29  25.3 
-18  1132.7 
-14  5612.3 
-10  5912.6 

-  6  35  23.5 

-  1  58  6.6 
+  2  40  36.8 

7   946.9 

11  19   5.4 
14  5844.1 

fl7592l.l 
20  12  12.3 
2129  35.2 
214526.3 
20  55  59.7 

+19  0  19.4 
16  0  38.7 

12  2  33.3 
7  1521.2 

+  1  52  37.1 

-  3  47   9.8 

-  92029.1 
-14  20  8.3 
-1818  36.3 

-20  53  24.7 

-2152  37.6 
-21  17  23.7 
-19  1944.6 
-16  17  18.9 
-12  28  27.4 

-  8   9  32.6 

-  3  34  19.9 
+   1    5  29.9 

5  39  33.3 
+  9  57  58.2 


Ditf.for 
1  Uoar 

of 
Long. 


II 

-603.9 
-788.8 
-813.9 
-845.3 
-816.8 

-794.9 
-574.3 
-378.5 
-158.3 
+  68.0 

+359.7 
493.3 
547.0 
031.9 
6tB.3 

+<199.9 
689.3 
653.4 
500.1 
503.9 

+395.3 
865.7 
+118.7 
-41.0 
-306.6 

-870.9 
-535.3 
-661.8 
-709.0 
-837.0 

-803.0 
-683.4 
-499.1 
-809.6 

-36.8 

+197.9 

383.0 

581.6 

615.9 

+673.8 
698.4 
696.4 
669.61 

+618.41 


8 

67.98 
67.91 
68.06 
68.55 
69.42 

70.56 
71.66 
72.43 
72.50 
71.73 

70.22 
68.27 
66.25 
64.44 
63.02 

62.10 
61.70 
61.78 
62.29 
63.13 

64.16 
65.23 
66.16 
66.84 
67.20 

67.29 
67.23 
67.21 
67.43 
68.03 

69.08 
70.52 
72.12 
73.45 
74.03 

73.55 
72.04 
69.85 
67.45 
65.25 

63.48 
62.26 
61.62 
61.55 
61.96 


15'52.'2 
16  6.9 
16  19.6 
16  28.9 
16  33.8 

16  34.1 
16  29.4 
16  21.3 
16  11.0 
15.59.4 

15  47.6 
15  36.3 
15  26.0 
15  16.7 
15  8.6 

15  1.4 
14  55.5 
14  50.6 
14  47.0 
14  44.9 

14  44.7 
14  46.5 
14  50.8 

14  57.7 

15  7.3 

15  19.5 
15  34.1 

15  50.0 

16  6.5 
16  21.8 

16  34.1 
16  41.9 
16  44.4 
16  40.9 
16  32.2 

16  19.7 
16  5.2 
1550.1 
15  35.7 
15  22.8 

15  11.6 
15  2.6 
14  55.5 
14  50.1 
14  46.5 


Equatorial 

Horizontal 

Parallax. 


58  8.1 

59  2.2 

59  48.7 

60  22.9 
60  40.8 

60  4 1 .0 
60  24.7 
59  55. 1 
59  17.0 
58  34.4 

57  51.2 
57  9.8 
56  31.9 
55  57.7 
55  27.7 

55  1.6 
54  39.6 
54  21.6 
54  8.6 
54    0.9 

54  0.1 
.54    6.8 

54  22.4 
.54  47.7 

55  23. 1 

56  8.0 

57  1.4 

58  0.2 

59  0.4 

59  56.6 

60  42.0 

61  10.5 
61  19.7 
61  6.8 
60  34.9 

59  49.1 
58  55.7 
58  0.2 
57  7.3 
56  19.9 

55  39.1 
55  5.8 
54  39.6 
54  20.1 
54    6.7 


Biiffht 
Limm. 


II.     s. 
II.     s. 


I.      N. 


N. 
N. 
N. 
N. 


S. 

s. 
s. 
s. 
s. 
s. 

s. 

s. 
s. 
s. 


N. 

N. 


S. 

s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 


n.    s. 


N. 

N. 

S. 
S. 

s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 
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AT  TRANftTT  OF  MOON'ft  CENTRE  OVER  THK  MERTPTAN  OF  WAflHTNGTON. 

Date. 

IfeanTime 

of 

Transit. 

Difflfor 
iHoor 

of 
Long. 

Bight 

▲soenaion 

of 

Centre. 

DiiCfor 
IHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difffor 
iHonr 

of 
Long. 

Sid.  Time 

ofSemid. 

PaABing 

Meridiiui. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

1 

Brisht 
XiSat. 

Nov.  16 

h    m 
10  47.11 

m 
1.783 

h   m     s 
2  33  40.38 

8 

117.18 

O        /        f/ 

+  9  57  58.2 

It 
+618.4 

8 

61.96 

14  46.5 

t     It 
54    6.7 

I. 

1 

s. 

17 

1 1  30.48 

1.834 

3  21    6.25 

190.17 

13  50  56.8 

549.4 

62.75 

14  44.4 

53  58.9 

I. 

s. 

18 

12  15.23 

1.897 

4    9  55.20 

193.97 

17   8  38.0 

442.1 

63.78 

14  43.7 

53  56.5 

II. 

s. 

19 

13    1.56 

1.983 

5   0  19.24 

197.98 

19  41  25.2 

318.4 

64.86 

14  44.6 

53  59.6 

11. 

s. 

20 

13  49.40 

9.090 

5  5213.68 

131.41 

2120  36.9 

174.8 

65.80 

14  47.0 

54    8.6 

11. 

S.! 

31 

14  38.38 

9.057 

6  45  17.42 

133.67 

+2159  24.4 

+  17.3 

66.46 

14  51.3 

54  24.4 

n. 

s. 

22 

15  27.98 

9.971 

7  38  58.24 

134.49 

21  33  45.7 

-146.6 

66.74 

14  57.6 

64  47.4 

u. 

s. 

23 

16  17.64 

S.064 

8  32  42.56 

134.03 

20   2  58.3 

-306.8 

66.69 

15    6.0 

55  18.5 

II. 

s. 

24 

17    6.96 

a.045 

9  26   6.26 

139.89 

17  29  34.5 

-457.8 

66.44 

15  16.7 

55  57.8 

II. 

S.I 

25 

17  55.82 

• 

9.099 

10  19   2.61 

131.90 

13  58  56.5 

-599.9 

66.20 

15  29.6 

56  45.0 

u. 

s. 

26 

18  44.46 

9.098 

11  1145.16 

131.88 

+  9  38  49.3 

-704.3 

66.19 

15  44.3 

57  38.9 

II. 

s.: 

27 

19  33.40 

9.056 

12   4  46.34 

133.55 

+  4  39  25.9 

-787.3 

66.59 

15  59.9 

58  36.4 

II. 

s. 

28 

20  23.44 

9.190 

1258  53.19 

137.40 

-  0  45.53.3 

-839.1 

67.52 

16  15.5 

59  33.6 

II. 

s. 

29 

21   15.47 

9.993 

13  55   0.56 

143.56 

-  6  19  35.0 

-«Q6.9 

69.01 

16  29.4 

60  24.8 

II. 

S.I 

30 

22  10.37 

9.357 

14  54    0.12 

151.61 

-1 1  39   2.7 

-759.0 

70.93 

16  40.0 

61    3.5 

II. 

s.' 

Dec.    1 

23    8.64 

9.498 

15  56  22.33 

160.14 

-16  17    7.3 

-619.6 

72.95 

16  45.6 

61  24.2 

r 

3 

0  10.03 

9.606 

17    1  52.36 

166.81 

-19  45  35.7 

-413.2 

74.51 

16  45.3 

61  23.0 

4 

1   13.25 

9.643 

18   9  12.68 

166.95 

-21  41  42.8 

-163.4 

75.04 

16  39.0 

60  59.8 

s. 

5 

2  16.17 

.9.589 

19  16  14.47 

165.95 

-21  55  26.9 

+  91.6 

74.23 

16  27.6 

60  17.9 

s. 

6 

3  16.57 

9.441 

20  20  45.10 

156.69 

-20  32  29. 1 

315.9 

72.27 

16  12.8 

59  23.6 

s., 

7 

4  13.02 

9.961 

21  21  17.30 

145.86 

-17  50  13.5 

+486.4 

69.67 

15  56.4 

58  23.4 

s.' 

8 

5    5.11 

9.084 

22  17  28.07 

135.94 

-14  10  37.9 

602.8 

67.06 

15  40.0 

57  23.4 

s. 

9 

5  53.30 

1.938 

23   9  43.97 

196.46 

-  9  54  19.3 

671.4 

64.60 

15  25.0 

56  28.1 

s. 

10 

6  38.46 

1.833 

23  58  57.82 

190.14 

-  5  18   5.6 

703.6 

63.10 

15  12.0 

55  40.5 

s. 

11 

7  21.62 

1.771 

0  46  10.98 

116.39 

-  0  35  21.4 

706.1 

62.03 

15    1.2 

55    1.9 

s. 

12 

8    3.78 

1.749 

1  32  23.88 

115.07 

+  4    330.7 

+684  4 

61.63 

14  53.6 

54  33.0 

s. 

13 

8  45.85 

1.769 

2  1831.73 

115.91 

8  29   9.9 

640.2 

61.80 

14  48.3 

54  13.2 

S.i 

14 

9  28.62 

1.806 

3   5  21.87 

118.53 

12  32  38.5 

573.3 

62.45 

14  45.2 

54    2.0 

s. 

15 

10  12.71 

1.871 

3  53  31.00 

199.39 

16   4  40.1 

4«2.8 

63.43 

14  44.2 

53  56.2 

s. 

16 

10  58.49 

1.945 

4  43  21. .52 

196.83 

18  55  35.8 

367.9 

64.56 

14  44.9 

.54    0.8 

S.: 

1 

17 

11  46.01 

9.013 

5  34  .57.04 

130.99 

+20  55  54.5 

+230.9 

65.64 

14  47.4 

54  10.1 

I. 

s.i 

18 

12  34.97 

9.063 

6  28   0.29 

134.09 

21  57  20.6 

+  74.5 

66.41 

14  50.8 

54  22.5 

II. 

S.' 

19 

13  24.84 

9.065 

721  56.11 

135.32 

21  54  16.2 

-  90.8 

66.78 

14  55.7 

54  40.6 

11. 

s. 

1 

20 

14  14.83 

9.076 

8  16   0.81 

134.80 

20  44  55.0 

-955.0 

66.70 

15    1.9 

55    3.4 

II. 

s. 

21 

15    4.34 

9.046 

9   9  36.07 

139.99 

18  31  35.6 

-408.8 

66.30 

15    9.5 

55  31.1 

II. 

s. 

22 

15  53.01 

9.009 

10   2  20,67 

190.74 

+  15  20  14.9 

-544.1 

65.79 

15  18.5 

56    4.1 

II. 

s. 

23 

16  40.87 

1.989 

10  54  16.47 

199.06 

11  19  23.5 

-655.8 

65.41 

15  28.9 

56  42.3 

u. 

s. 

24 

17  28.32 

1.973 

1145  47.95 

198.85 

6  39  17.2 

-739.8 

65.39 

15  40.6 

57  25.4 

II. 

s. 

25 

18  16.08 

9.009 

12  37  37.93 

130.71 

+  1  31  44.2 

-799.1 

65.88 

15  53.3 

58  12.1 

11. 

s. 

26 

19    5.07 

9.089 

13  30  42.22 

135.08 

-  3  49  20.2 

-806.3 

66.99 

16    6.4 

59    0.1 

IL 

s. 

27 

19  56.32 

9.196 

14  26    2.03 

141.97 

-  9   651.1 

-779.7 

68.69 

16  18.8 

59  45.7 

U. 

s. 

28 

20  50.74 

9.343 

15  24  32.53 

150.80 

-13  59  36.5 

-680.6 

70.81 

16  29.3 

60  24.2 

II. 

s. 

29 

21  48.82 

9.496 

16  26  43.48 

150.99 

-18   2  36.0 

-623.3 

72.96 

16  :)6.3 

60  50.1 

U. 

s. 

30 

22  50.22 

9.610 

17  3213.94 

166.93 

-20  50   4.2 

-305.5 

74.37 

16  38.8 

60  59.1 

u. 

s. 

31 

23  53.47 

9.642 

18  39  35.93 

168.861  -22    1  58.3 

-  50.8 

74.98 

16  35.9 

60  4^6 
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FOR  TRANSIT  AT  WASHINGTON. 


I)at«. 


I 

Mean      Ap|»rent       .\ppareiit 
Time    R.  AHoensiou;  DeoUnatiou 
of  at  I         at 

TraMit.      Transit.         Transit. 


Jau. 


I     h    lu  I     1l   ui     t»     I       o     t     u 
0,2330.0' 18   3   6.63-24  19  45.3 

r  23  28.9  18   0  55.65    24  24  42.3 


2: 23  25.8 
3'  23  28.7 
4!  23  31.7 


»  23  34.7 
6*  %\  37.7 
7' 23  40.7 
6  23  43.8 
9  23  46.8 


18  1646.69  24  28  20.7 
182339.65:  24  30  39.5 
18  30  34.41'  24  3137.5 


18  37  30.85 


-24  31  13.4 


18  44  28.87  24  29  26.1 
18  51  28.36,  24  26  14.4 
18  58  29.22'  24  21  37.3 


10|23  49.9 
11' 23  53.1 
12!  23  56.2 
1 3J  2359.3 
I5I   0   2.5 


16 
17 

18 
19 
20 


0  5.7 
0  8.8 
012.0 
0  15.2 
0  18.4 

0  21.6 
0  24.7 
23'  0  27.9 
241  031.1 
25'    0  34.2 


21' 
22^ 


26 
27 

28 
29 
30 

31 


Feb. 


I 

2 
3 

4| 

\ 

4 

8 
9 

10 
II 

121 
13 
14 

15 
16 


0  37.4 
0  40.5 
0  43.5 
0  46.6 
0  49.6 

0  52.6 
0  55.5 

0  58.3 
i     1.0 

1  3.7 

1  6.3 

1  8.8 

I  11. 1 

1  13.2 

1  15.2 

1  16.9 
1  18.4 
1  19.6 
120.5 
121.0 

121. 
120.9 


19   531.32' 

1912  34.56 
19  19  38.82 
192644.01 
19  33  49.99 
19  40  56.64 

19  48   3.83 

19  55  11.45 

20  2  19.36 
20  9  27.43 
20  16  35.53 

20  23  43.50 
20  3051.19 
20  37  58.42 
20  45  5.00 
2052  10.75 

20  59  15.41 

21  6  18.71 
21  13  20.38 
2120  20.08 

21  27  17.42 

2134  11.96 
2141  3.16 
2147  50.43 
2154  33.14 

22  I  10.45 

22  7  41.42 
22  14  5.01 
22  20  20.06 
22  26  25.20 
22  32  18.93 

22  37  59.57 
22  43  25.27 
22  48  34.09 
22  53  23.01 

22  57  .52.53 

23  I  57.08 
23   537.10' 


Hor.  Serai 
Par.  diam. 


24  15  33.8 

-24  8  2.0 
23  59  3.7 
23  48  35.4 
23  36  37. 1 
23  23   8.0 

-23  8  7.1 
22  51  34.7 
22  33  2i).2 
22  13  50.7 
21  52  38.7 

■2I21»52.8' 
21  5  32.8 
20.39  38.8 
20  12  11.0 

19  43    9.5 

I 

-19123.5.2! 
18  40  28.0; 
18  651.8 
17  31  45.4 
1655  12.2 

-16  17  I4.H 
15  37  56.11 
1 4  .57  20.6 
14  15  33.6 
13  32  40  6 

-12  48  48.8 

12   4    7.1 

11  18  45.5 

10  32  55.6J 

9  46  50.7' 

-  9  0  45.9 
8  14  58.1' 
7  29  46.2 
6  45  30.5' 
6   2  32.9' 


6.3 
6.3 
6.3 
6.3 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 

6.2 

6.2 
6.2 
6.2 
6.3 
6.3 

6.3 
6.3 
6.4 
6.4 
6.4 

6.5 
6.5 
6.6 
6.6 
6.7 

iJM 
6.9 
7.0 
7.0 
7.1 

7.2 
7.4 
7.5 

7.7 

7.8 

8.0 

8.2 
8.4 
8.6 
8.8 


// 


8.T.of 
Sem. 
Pans. 
Mer. 


2.4  0.17 
2.4' 0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 


2.4 
2.4 
2.4 

2.4 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3  0.17 


2.3 
2.3 

2.3 

2.3 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.5 


0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.18 


2.ri|0.18 
2.5j0.l« 
2.5  0.18 


5  21  16.6    9.0 
4  42   5.8!   9.3 


2.5 
2.6 
2.6 
2.6 
2.7 

2.7 

2.8 
2.8 
2.9 
2.0 

3.0 
3.1 
3.1 
3.2 
3.3 

3.4 


0.18 
0.18 
0.18 
0.19 
0.19 

0.19 
0.19 
0.20 
0.20 
0.20 

0.20 
0.21 
0.21 
0.21 
0.22 

0.22 


3.5  0.2J 


Date. 


Feb.  16 
17 
18 
10 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
Mar.   1 

2 
3 
3 
4 
.  5 


Time 

of 

Tranait. 


h    m 
120.9 

120.1 

1  18.9 

I  17.1 


Apparent 

R.A8oen8ioD 

at 

Transit. 


b    Ul      8 

23  5  37.10 
23  8  48.66 
23  1 1  30.32 
23  13  40.21 


I  14.8  23  15  16.66 


1  11.9 
1  8.4 
I  4.3 
0  59.7 
0  54.6 


23  1619.12 
23  1646.33 
2316  38.43 
23  15  55.94 
23  14  40.10 


0  48.9  23  12  52.80 
0  42.6  2310  36.98 
0  35.9|23  7  55.79 
0  28.9  23   4  53.37 


0  21.' 


23    1  34.27 


0  14.3  22  58   3.42 


0  6.8 
23  59.3 
23  51.8 
23  44.4 


6  23  37.2 

7  23  30.3 
H  23  23.7 
9  23  17.4 

10J23  11.5 

11' 23  6.0 
12  23  0.8 
13 
14 


22  56. 1 
22  51.8 
ir>  22  47.9 


17 
18 
19 
20 


22  44.4 
2241.2 
22  38.3 
22  35.8 
22  33.5 


21  22  31.5 

22  22  29.8 
23'  22  28.5 
24'  22  27.4 

25  22  26.4 

26  22  25.6 

27  2225.0 

28  22  24.6 
29j22  24.5 
30' 22  24.4 


22  54  25.92 
22  50  46.94 
2247  11.40 
22  43  43.89 

22  40  28.52 
22  37  28.76 
22  34  47.55 
2232  27.14 
22  30  29.02 

22  28  54.27 
22  27  43.42 
22  26  56.55 
22  26  33.4 1 
22  26  33.46 

22  26  55.94 
22  27  39.94 
22  28  44.48 
22  30  8.50 
22  3150.93 

22  33  50.69 
22  36  6.71 
22  38  37.97 
22  4123.50 
22  44  22.36 

22  47  33.69 
22  50  56.69 
22  54  30.61 

22  58  14.75 

23  2   8.46 


31  22  24.5  23   6  11.17 

32  •2224.7123  10  22.36 


Apparent 

Declination 

at 

Transit. 


Q        I        H 

-4  42  5.8 
4  5  24.6 
3  3137.5 
3  1  8.4 
2  34  20.2 

-2  1 1  33.2 
1  53  5.6 
1  39  12.5 
1  30  5.1 
1  25  49.3 

-126  26.3 
1  31  50.8 
141  51.5 

1  56  10.7 

2  14  24.5 

-2  36   3.7 

3  0  34.7 
3  27  20.9 

3  55  44.0 

4  25   6.5 

-4  54  51.7 

5  24  26. 1 

5  53  19.6 

6  21    5.6 

6  47  23.5 

-7  1 1  55.9 

7  34  29.0 

7  54  53.4 

8  13  2.3 
8  28  51.6 

-8  4219  5 

8  53  25.6 

9  2  10.7 
9  8  36.8 
9  12  46.4 

-9  14  42.7 
9  14  28.8 
9  12  8.2 
9  7  44.5 
9    121.4 

-8.53  2.5 
84251.1 
8  30  50.5 
8  17  4.0 
8    1  34.8 

-7  44  25.8 
-7  25  39.8 


Hor. 
Par. 


Semi 
diam. 


8.T.of 
Sem. 
Pass.' 
Mer. 


9.3 

9.6 

9.9 

10.2 

10.5 

10.9 
11.2 
11.6 
11.9 
12.3 

12.6 
12.8 
13.1 
13.4 
13.7 

13.9 
14.0 
14.1 
14.2 
14.S 

14.3 
14.2 
14.ll 
14.0' 
13.9 

13.7 
13.5 
13.3 
13.1 
129 

12.7 
I2.4I 
I2.2I 
12.0' 
11.8 

11.6 
11.4 
il.2 
11.0 

10.8' 

I 
10.6 

10.4 

10.3 

lO.ll 

9.9| 

I 

9.7 
9.6 


3.5 


s 
0.22! 

3.6  0.23 

3.7J  0.24 

3.8  0.25 


3.9 

4.1 
4.2 
4.3 
4.5 
4.6 

4.7 
4.8 
4.9 
5.1 
5.2 

5.2 
5.3 
5.3 
5.4 
5.4 

5.4 

5.3 
5.3 
5.3 
5.2 

5.2 
5.1 
5.0 
5.0 
4.9 

4.8 
4.7 
4.6 
4.6 
4.5 

4.4 
4.3 
4.2 
4.2 
4.1 

4.0 
3.9 
3.8 
3.8 
3.7 

3.7 
3.6 


0.26 

0.27 
0.27 
0.28  i 
0.29 
0.30- 

0.31 
0.32 
0.32 
0.33 
0.34 

0.34^ 
0.35 ', 
0.35 
0.36 
0.36 

0.36 
0.37 
0.36 
0.36 
0.35 

0.35 
0.34 
0.33 
0.33 
0.32 

0.32 
0.31 
0.31 
0.30 
0.30 

0.29 
0.29 
0.28, 
0.28  I 
0.27  i 

0.27 
0.26 
0.26 
0.25 
0.25 

0.25 
0.24 
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FOB  TRANSIT  AT  WASHINGTON. 

1 

,  Date. 

Mean 

Time 

of 

Transit 

Apparent      Apparent 

R.  Ascension'  Declinatiou 

at          1          at 

Transit.          Transit. 

1 

Hor. 
Par. 

9.6 

Seuii- 
diaui. 

/' 
3.6 

S.T.of 
Sem. 
Pass. 
Mer. 

Dat*. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

h    m     s 
4  2129.69 

Apparent 

Declinatiou 

at 

Transit. 

Hor. 
Par. 

Semi- 
tliaiu. 

JLT.of 
Sem. 
PaM. 

i     li    111 
Apr.  J,  22  24.7 

h    111      8      1       o     /      // 

23  10  22.36-  7  25  39.8 

s 
0.24 

May  18 

h    m 
0  34.2 

O        /        // 

+22  54  22.9 

7.0 

2!6|0.19 

2 

22  25. 1 

23  14  41.54'     7   5  19.5 

9.4 

3.6 

0.24 

19 

0  39.1 

4  30  23.64 

2322  13.4    7.1 

2.7  0.19 

1            3 

22  25.6 

23  19   8.28'     6  43  27.4 

9.3 

3.5 

0.23 

20 

0  43.9 

4  39  13.34 

23  47  25.5 

7.2 

2.7  0.19 

4 

22  26.2 

23  23  42.20      620   6.1 

9.2 

3.5 

0.23 

21 

0  48.7 

4  47  57.57 

24    9  57.1 

7.3 

2.7  0.19 

1 

5 

22  27.0 

23  28  22.98      5  5518.1 

9.0 

3.4 

0.23 

22 

0  53.4 

4  56  35.16 

24  29  47.7    7.4 

1 

2.8  0.20 , 

6 

1 

2227.8 

23  33  10.33-  5  29   6.6 

8.9 

3.4 

0.22 

23 

0  58.0 

5   5   5.10 

+24  46  58.4'    7.5 

2.8-  0.20 

7 

22  28.8 

23  38   3.98;     5    1  30.8 

8.8 

3.3 

0.22 

24 

1    2.4 

513  26.34 

25    131.8    7.6 

2.8'  0.81 

8 

22  29.8 

23  43   3.69      4  32  35.8 

8.6 

3.3 

0.21 

25 

1    6.6 

5  2138.04 

25  13  31. 4|    7.7 

2.9  0.21 

9 

22  30.9 

23  48   9.31      4    2  22.5 

1 

8.5 

3.2 

0.21 

26 

1  10.7 

5  29  39.45 

25  23    1.5    7.0 

2.9  0.21 , 

10 

22  32.2 

23  53  20.70'     3  30  52.9 

8.4 

3.2 

0.21 

27 

1  14.6 

5  37  29.87 

25  30   7.2    8.0 

3.0  0.22 

]1 

22  33.6 

23  58  37.74  -  2  58   9.0 

8.3 

3.1 

0.21 

28 

1  18.3 

5  45   8.68 

+25  34  54.3|    8.1 

3.1 

0.22 

12 

22  35.0 

0   4    0.35     2  24  12.9 

8.2 

3.1 

0.20 

29 

1  21.8 

5  52  35.35 

25  37  28.9    8.2 

3. 1  0.23 

13 

22  36.5 

0   9  28.50      1  49   6.5 

8.1 

3.0 

0.20 

30 

125.0 

5  59  49.44 

25  37  57.6    8.4 

3.2  0.23 

14 

22  38. 1 

0  15   2.17       1  12  51.4 

8.0 

3.0 

0.20 

31 

128.0 

6   6  50.51 

25  36  26.9    8.6 

1 

3.2;  0.23 

15 

22  39.8 

0  20  4 1 .37|-  0  35  29.4 

7.9 

3.0 

0.20 

June   1 

1  .30.9 

6  1338.19 

25  33   3.5|   8.7 

3.3"  0.24 

16 

22  41.6 

0  26  26.15^+  0   2  57.5 

7.8 

29 

0.20 

2 

133.6 

620  12.15 

+25  27  54.41    8.9 

3.4'  0.24 , 

17 

2243.5 

0  32  16.59!     0  4227.5 

7.7 

2.9 

0.19 

3 

136.0 

6  26  32.06 

2521    6.4|   9.1 

3.4' 0.25 

m 

22  45.5 

0  38  12.78'      122  58.5 

7.6 

2.9 

0.19 

4 

138.1 

6  32  37.6  • 

25  12  46.3    9.2 

3.5  0.25 

'          19 

22  47.0 

0  44  14.84*     2   4  28.4 

7.5 

2.8 

0.19 

5 

140.0 

6  38  28.72 

25   3   0.8    9,4 

3.5'  0.26 

20 

1 

22  49.8 

0  50  22.921     2  46  55, 1 

7.5 

2.8 

0.19 

6 

141.6 

6  44    4.88 

24  5156.7    9.6 

3.6  0.26 

21 

22  52. 1 

0  56  37.18+  3  30  16.3 

7.4 

2.8 

0.19 

7 

1  43.0 

6  49  25.96 

+24  39  40.5    9.8 

3.7  0.27 

1         22 

22  54.5 

1    2  57.83      4  14  29.6 

7.3 

2.8 

0.18 

8 

144.2 

65431.66 

24  26  18.7  10.0 

3.8,  0.28 

1         '23 

22  56.9 

1    9  25.09      4  59  32.4 

7.3 

2.7 

0.18 

9 

145.1 

6  59  21.74 

24  1157.9  10.2 

3,8  0.28 

24 

22  59.6 

1  15  59.17      5  45  21.8 

7.2 

2.7 

0.18 

10 

145.7 

7    3  55.1K) 

23  5644.4  10.5    3.9  0.29 

25  23   2.3 

122  40.29      6  31  54.5 

7.1 

2.7 

0.18 

11 

146.1 

7    813.84 

23  40  44.5  10.7    4.0  0.29 

1 

26 

23    5.2 

129  28.72+  7  19   6.8 

7.1 

2.7 

0.18 

12 

146.2 

7  1215.30 

+23  24   4.3  11. 0|   4.1  0.:)0 

27j23   8.2 

1  36  24.69      8   6  54.8 

7.0 

2.6 

0.18 

13 

146.0 

7  15  59.98 

23   6  50.2  11.2    4.2  0.31 

28  23  11.3 

143  28.45      8  5514.3 

7.0 

2.6 

0.18 

14 

145.5 

7  19  27,58 

22  49   8.1   11.4    4.3  0.31 

20  23  14.5 

1  50  40.27      9  44    0. 1 

6.9 

2.6 

0.18 

15 

144.7 

7  22  37.76 

22  31    4.2  11.6    4.4  0.32 

30' 23  17.1) 

I  58    0.33    10  33    6.7 

1 

6.9 

2.6 

0.18 

16 

143.7 

7  25.30.19 

22  12  44.4  11.9    4.5  0.:« 

*                                r 

IMhv    1 

23  21.5 

2    5  28.82  f  II  22  27.9 

6.8 

2.6 

0.18 

17 

1  42.3 

7  26   4.59 

+21  54  15.0  1 2.1     4.6  0.:W 

2|23  25.I 

2  13   5.90    12  11  56.6 

6.8 

2.5 

0.18 

18 

140.6 

7  30  20.67 

213541.912.4    4.7  O.tM 

1           3  23  28.9 

220  51.65    13    124.9 

6.8 

2.5 

0.17 

19 

138.7 

7  52  18.09 

21  17  II. 0  12.6'   4.7  0.34 

1 

!            4 

23  32.9 

22846.ll'    135044.4 

6.7 

2.5 

0.17 

20 

136.4 

7  33  56.60 

20  58  48.3  12.9,   4.8  0.35 

;     5 

1 

23  37.0 

2  36  49.22    14  39  45.5 

6.7 

2.5 

0.17 

21 

133.7 

7  35  15.98 

20  40  39.8  I3.l!   4.9  0.:Vi 

1 

6 

2341.2 

245   0.79+1528  17.9 

6.7 

2.5 

0.17 

22 

130.7 

7  36  16.06 

+20  2251.6  13.4    5.0  0.36 

1            ' 

23  45.6 

2  53  20.52    16  16  10.6 

6.7 

2.5 

0.17 

23 

127.5 

r  36  56.70 

20   529.5  13.6:   5.1  0.3(J 

1            8  23  50.1 

3    1  48.05    17    3  II.9 

6.7 

2.5 

0.17 

24 

124.0 

7  37  17.91 

19  48  39.3  13.9i   5.2  0.37 

9J  23  54.7 

3  10  22.82     17  49   9.3 

6.7 

2.5  0.18 

25 

1  20.1 

7  37  19.74    19  3226.8  14. |l   5.3  0.37 

1 

\          10,23  59.4 

3  19    4.11     18  33  50.3 

67 

2.5  0.18 

26 

1  15.9 

7  37   2.43    19  1657.4   14.3!   5.4  0.38 

12    0    4.2 

327  51.07+19  17    2.2 

6.7 

2.5 

0.18 

27 

1  11.3 

7  36  26.31+19   8  16.6  14.5    5.5  0.38 

13|    0   9.1 

3  36  42.72    19  58  32.8 

6.7 

2.5 

0.18 

28 

1    6.4 

73531.92    18  4829.7  14.7|   5.5  0.:W 

I4i    0  14.1 

3  45  37.98    20  38  10.1 

6.8 

2.6 

0.18 

29 

1     1.3 

734  19.971    183541.7  14.9;   5.6  0.3J> 

151    0I9.I 

3  54  35.61    21  15  43.0 

6.8 

2.6 

0.18 

30 

0  55.9 

7  3251.37 

1823  57.2  15.1 

5.7  0.39 

lO'    024.2 

4    3  34.33    2151     1.4 

6.9 

2.6  0.18 

31 

0  50.3 

7  31    7.25 

18  1320.4;  15.2    5.7  0.39 

17 

0  29.2 

4  12  32.81+22  23  57.1 

7.0 

2.6 

0.19 

32 

0  44.4 

7  29   8.98  +  18   3  55.3  15.3    5.8  0.40 

is!    0  34.2 

4  21  29.69+22  54  22.9 

.   7.0 

2.6 

0.19 

33 

0  38.3 

7  26  58.21  +17  55  45.2  15.4    5.9  0.40 
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FOR  TRANSIT  AT  WASHINGTON. 


Ihit^. 


Jiilv   I 


2 

3 


6 

t 

8 
0 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

29 

30 

31 

Aug.  1 

2 

3 

4 
5 
6 

7 
8 

9 
10 


Mean 
Time 

of 
Transit 

h    m 
050.3 

0  44.4 

038.3 

0  31.9 

0  25.5 

0  19.0 

0  12.4 

0   5.8 

23  59.2 

23  52.6 

• 

23  46.2 
23  40.0 
23  33.9 
2328.0 
2322.4 

23  17.1 
23  12.2 
23  7.5 
23  3.3 
22  59,5 

22  56.0 
22  53.0 
2250.4 
22  48.2 
22  46.3 

22  45.0 
22  44.1 
22  43.6 
2243.6 

2244.0 

22  44.8 
22  46.0 
22  47.4 
2249.3 
22  51.6 

22  54.2 

22  57.0 

23  0.2 
2:1  3.6 
23   7.2 

23  11.0 
23  15.0 
II!  23  19.1 
23  23.2 
2327.4 


Apparent       Apuareot 

R.  AscenaioD,  Deolinatiou 

nt  at 

TraiiMit.     I    Transit. 


12 
13 


I4I233I.6 
15I2335.8 


h    111      s      I       o      *      I, 

7  31  7.25'+ 1 8  13  20.4 
7  29  8.98  18  3  55.3 
7  26  58.2)'    17  55  45.2 


7  24  36.74 
7  22   6.65 

7  1930.18 
7  16  49.78 
7  14  7.99 
7  1 1  27.42 
7   8  50.73 

7  6  20.56 
7  3  59.49 
7  1  49.97 
6  59  54.31 
6  58  14.65 

6  56  52.87 
6  55  50.67 
6  55  9.55 
6  54  50.77 
6  54  55.35 

6  5524.11 
656  17.73 
6  57  36.67 

6  59  21.27 

7  131.71 

7  4  8.05 
7  7  10.24 
7  10  38.08 
7  14  31.28 
7  1849.43 

7  23  32,01 
7  28  38.37 
7  34  7.69 
7  39  59.00 
74611.17 

7  52  42.95 

7  59  32.90 

8  6  39.40 
814  0.66 
82134.83 

829  19.92 
837  13.93 
8  45  14.83 

8  53  20.64 

9  129.47 


17  4t5  53.0 
17  43  20.9 

+  17  39  10.3 
17  36  22.2 
17  34  56.7 
1 7  34  53.2 
17  36  10.5 

+  17  38  46.7 
17  42  38,() 
17  47  42.7 

17  53  55.0 

18  I  10.8 

+18  9  24.5 
18  18  30.2 
I8282I.1 
1838  50.2 

18  49  49.9 

+  19    I  12.4 

19  1249.1 
19  24  30.9 
19  36  8.5 

19  47  32.5 

+  19  58  32.6 

20  8  58.3 
20  1 8  38.6 
20  27  22.2 
20  34  58.4 

+20  41  15.4 
20  46  I.G 
20  49  5.7 
20  50  16.6 
20  49  23.7 

+20  4617.2 
20  40  48. 1 
20  32  49.0 
20  2214.3 
20  8  59.5 

+  19  53  2.5 
19  34  23.2 
19  13  3.4 
18  49  6.6 
1822  38.8 


Hor. 
Par. 


!S.T.of 
I  Sem. 

^m\-  Pass. 

(liiiiu.  Mer. 

I 


9   9  39.55+17  53  46.9 
9  17  49.24  +  17  2238.8 


5.2 
5.3 
5.4 
5.5 
5.5 

5.6 
5.5 
5.5 
5.4 
5.3 

5.2 
5.0 
4.8 
4.5 
4.3 

4.n 
3.7 

3.4 
3.1 

2.8 

2.5 
2.2 
1.9 
1.5 
1.2 

0.9. 
0.6 
0.3j 

9.8' 


n    \   a 
5.7,  0.39 

5.8  0.40 

5.9  0.40 

5.9  0.40 

5.9'  0.40 

I 
5.8  0.40 

5.8'  0.40 

5.8'  0.40 

5.8'  0.40 

5.8  0.39 

5.7'  0.39 
5.7'  0.39 
5.0!  0.38 


5.5  0.38 
5.4'  0.37 

5  3  0.37 
5.2'  0.36 


5.1 

5.0 


0.35 
0.34 


4.9  0.34 

4.8  0.33 
4.6:  0.32 
4.5|  0.32 
4.4  0.31 
4.3'  0.30 


4.2  0.30 
4.0'  0.2:) 
3.9'  0.28 
3.0'  0.27 
3.7!  0.26 


9.5;  3.6  0.26 

9.3'  3.5  0.25 

9.0  3.4  0.24 

^.ii'  3.30.23 

8.6  3.3' 0.23 


8.4 
8.2, 
8.0 
7.8 
7.6 

7.5 
7.3 
7.2 
7.1 
7.0 


3.2  0.22 
3. 1 1  0.22 
3.0|  0.21 
.3.0  0.21 
2.9  0.21 

2.9  0.20 
2.8  0.20 
2.8  0.19 
2.7  0.19 
2.7  0.19 


6.9    2.pO.I8 
6.9    2.6  0.18 


h    ni 
Aii^'.15  23  35.8 

16  23  40.0 

17  23  44.1 

18  23  48.1 

19  23  52.1 


20 
21 
23 
24 
25 

26 
27 

28 
29 
30 

31 

Sept.  I 

2 

3 

•        4 

o 
6 
7 

8 
9 

10 
II 
12 
13 


23  56.0 

23  59.8 

0   3.5 

0   7.0 

0  10.4 

0  13.8 
017.0 
0  20.1 
0  23.0 
0  25.9 

0  28.6 
031.3 
0  33.8 
0  36.2 
0  38.6 

0  40.9 
0  43.1 
0  45.2 
0  47.2 
0  49.1 

051.0 
0  52.8 
0  54.6 
0  56.3 


14     0  57.9 
15!    0  59.4 


16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 


I  0.9 

I  2.4 

1  3.8 

1  5.1 

I  6.4 

1  7.6 

1  8.8 

1  9.9 

1  11.0 

1  12.1 

I  1.3.1 

I  14.1 

1  15.0 

i  15.8 

I  16.5 

1  17.1 


Apparent   ,  Apparent 

B.  Ascension'  Declination 

at  at 

Transit.         Transit. 


h    lu      s     I       Q     ,      n 
9  17  49.24+17  22  38.8 

9  25  57.1 1j  16  49  24.5 

9  34    1.92;  16  14  13.4 

9  42  2.59  15  37  15.4 

94958.25*  14  5841.3 

9  5748.21+14  1841.2 
0  5  31.96  13  37  24.8 
013  9.09'  12  55  1.5 
02039.30!  12  1140.2 
0  28  2.50!   112729.3 

+  10  42  36.4 
9  57  9.0 
9  II  13.3 
8  24  55.3 
7  38  20.6 

+  6  5134.3 
0  4  40.7 
51744.2 
4  30  48.4 
3  43  56.9 


0  35  18.63 
0  4227.68 
0  49  29.73 

0  56  24.90 

1  3  13.38 

1  9  55.35 
1  1631.03 
123  0.65 
129  24.42 
1  35  42.59 

1  4 1  55.40 
148   3.07 

1  54   5.83 

2  0  3.90 
2  5  57.49 

2  1 1  46.80 
2  1 7  32.02 
223  13.33 
2  28  50.89 
2  34  24.85 

2  39  55.34 
2  45  22.48 
25046.37 

2  56   7.10 

3  124.74 

3  639.34 
3  1 1  50.93 
3  16  59.51 
3  22  5.06 
3  27    7.54 

3  32  6  87 
3  37  2.95 
3  4 1  55.65 
3  46  44.80 
3  5130.17 


+  2  57  12.7 

2  10  38.7 

I  24  17.7 

+  0  38  12.1 

-07  35.8 

-  0  53   3.8 

1  38  10.2' 

2  22  53.2 

3  7  10.8' 

3  51    1.0| 

4  34  22.2 

5  17  13.0' 
5  59  3I.8J 
641  17.1 

7  22  27.2 

I 

8  3    0.6 

8  42  55.9, 

922li.4| 

10   0  45.4' 

10  38  36.2 

11  15  42.0 
11  52  1.0 
1227  31.4 
13  211.1 
13  35  57.8 


7.2 


!    *  ^ 
*  •* 

7.8 


2.6  0. 

2.5;  0. 

2.5j0.1 
2.5  0. 


2.4 1  0. 


2.4'  0. 

2.4' 0. 

I 
2.5|0.16> 

2.5^0.16 

2.5j0.1 

2.5;  0. 

2.5.0.1 


2.5|0.17 
2.5  0. 
2.5  0.17 


2.7  0. 

2.7  0.: 

2.7  0. 

2.7!  0. 

2.8:0.: 

I 
2.8,  0. 1 

2.8'jO. 

2.8,  0. 


0. 
0. 


356  11.49-14    849.1 
4   0  48.45-14  40  42.5 


7.9!   3.0  0.20 
80'   3.0  0.20 
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FOE  TRANSIT  AT  WASHINGTOM. 

Dste. 

MOftD 

Time 

of 

Transit. 

Apparent 

K.Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

// 
8.0 

iS.T.of 
;  Scm. 

Semi-  Pass. 

diam.   Mer. 

1 

3.0  0.20 

Dat(^. 
Nov.  15 

Mean 

Time 

of 

Transit. 

Apparent 

R.  AacensiOD 

at 

Transit. 

ApiMirent 

Declination 

at 

Tranait. 

-11    4  83.4 

Hor. 
Par. 

t* 
9.0 

8.T.of 

Sem. 

Semi  Paat. 

3.4  0.33 

Oct.    1 

h    in        ii    rn     s             o     /     // 
1  17.1    14    0  48.45-14  40  42.5 

h    m 
82  30.9 

h   m     s 
14  15  87.75 

8 

1  17.7 

14   5  20.68    15  1135.3 

8.1 

3.0  0.20 

16 

88  30.7 

14  19  14.58 

1185  14.9 

8.7 

3.3 

0.33 

3 

I  18.3 

14    9  47.761    15  4124.4 

8.2 

3.1 

0.80 

17 

82  30.8 
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31|  22  28.3,  23  10   2.47 

-  6  48  17.9 

6.0 

5.8  0.39  j 

1512146.0 

1930   5.90|-21  1024.6 

7.3 

7.0 

0.50 

32,  22  28.9  23  14  37.06,-  6  20  58.5 

6.0 

5.»;  0.39 

398 


VENUS,    1888. 


FOE  TRANSIT  AT  WASHINGTOK. 


Date. 


Meau 

Time 

of 

Transit. 


Apr. 


1 
2 


h  lu 
22  88.9 
2229.5 
3|  22  30.2 
4|  22  30.8 
5' 22  31.4 


Apparent      Apparent 

R.  Ancensioni  Decunation 

at  I  at 

Transit.         Transit. 


h   m     s 
23  14  37.06 

23  1911.13 

23  23  44.72 

23  28  17.85 

23  32  50.56 


6  22  32.0  23  37  22.88 
22  32.6  23  41  54.83 
22  3.J.2  23  46  26.46 


9,' 22  33.8 
10  22  34.4 

11122  34.9 
12' 22  35.5 
13122  36  0 
Hj  22  30.6 
1 5J  22  37.2 

I6J2237.8 

17,22  38.3 
18  22  38.9 
19,22  39.4 

20  22  40.0 

21  22  40.5 

22  2241.1 

23  22  41.7 

24  j  22  42  3 

25  22  42  8 


23  50  57.79 
23  55  28.87 

23  59  59.73  - 
0  4  30.40 
0  9  0.92 
0  I3  3l.33p 
0  18    1.66  + 

0  22  31.95  + 
0  27    2.24 
0  31  32.58 
0  36    3.00 
0  40  33.54 


O        I        II 

6  20  58.5 
5  53  28.2 
5  25  47.7 
4  57  57.6 
4  29  58.6 

4  151.6 
3  33  37. 1 
3  5  15.9 
2  36  48.7 
2   8  16.1 

I  39  39.0 
I  10  58.0 
0  12  13.7 
0  13  26.8 
0  1521.9 

0  44  11.8 

1  13   2.1 

1  4 1  52.3 

2  1041.6 
2  39  29.3 


0  45   4.23+  3    8  14.7 


Mh>- 


26!  *^*-2  43.4 
27.22  44.0 
28  22  44.6 
20j  22  45.2 
30'  22  45.H 

l' 22  46.5 
2|22  47.l 
3  22  47.8 
4 1  22  48.4 
5  22  49.1 


0  49  35.13 
0  54    6.27 

0  58  37.70 
!    3   9.46 

1  7  41.57 
I  12  14  0!) 
I  16  47.06 
I  21  20.51 
I  25  54.47 


3  36  57.2 

4  5  36.0 

4  34  10.5 

5  2  40.2 

5  31    4.2 

5  5921.8 

6  27  32.4 

6  55  35.3 

7  23  29.8; 


1  30  28.99+  7  51  15.2 

I  35  4.10  8  18  50.7 

I  39  39.83  8  46  15.7 

1  44  16.22  9  13  29.5 


I  48  53.30 


9  40  31.3 


Hor. 
Par. 

Semi 

II 
6.0 

II 
5.8 

6.0 

5.8 

6.0 

5.8 

5.9 

5.7 

5.9 

5.7 

5.9 

5.7 

5.9 

5.7 

5.9 

5.7 

5.9 

5.7 

5.9 

5.6 

8.T.of 
Sem. 
Pass. 
Mer. 


6  22  49.8.    15331.10  +  10   720.5 


7,22  50.5; 

8  22  51.2' 

9|22  5l.9| 

10,22  52.71 


1  58   9.65 

2  2  48.98 
2  7  29.12' 
2  12  10.10 


10  33  56.2 

11  0  17.9 
1126  24.7 
II  52  15.9;    5.4 


5.8' 
5.8 

5.8 
5.8 

5.8 


5.7 


0.7 
5.7 
5.7 
5.7 


5.7 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.5 

5.5 
5.0 
5.5 
5.i> 
5.5 

5  5 
5.4 
5.4 
5.4 


II  22  53.5  2  I6  5l.94'+I2  17  50.8  5.4' 

I2'2254.2  22I34.67|    1243    8.71  5.4 

13  2255.0,  226  18.31'    13   8   8  9  5.4 

14  22  5.5.8  2  31    2.88    13  3250.5;  5.4 
1.5  22  56.6  2  35  48.41     13  57  12.8  5.4 


a 
0.39 

0.39 
0.39 
0.39 
0.38 

0.38 
0.38 
0.38 
0.38 
0.38 

5.6  0.38 


0.6 
5.6 
5.6 


0.37 
0.37 
0.37 


5.6.  0.37 


5.5|  0.37 
5.5  0.37 
5.51  0.37 
5.5  0.37 


55 


0.37 


5.5,  0.36 
5.4' 0.36 
5.4 1  0.36 
5.4  0.36 
5.4  0.36 

5.4  0.36 
5.1' 0.36 
5.4;  0.36 
5.4|0.36 

5.3  0.36 

I 

5.3  0.36 
6.3;  0.36 
5.31  0.36 
5.3  0.36 


5.3 


0.36 


5.3;  0.36 
5.3'  0.36 
5.31  0.36 
5.2  0.36 


5.2 


0.36 


5.2  0.36 
5.2[  0.36 
5.2;  0.36 
5.2  0.36 
5  2I  0.36 


Date. 


Miij  17 
18 
19 
20 
21 

22 
23 
24 

25 


Meau 

Time 

of 

Transit 


h    in 
22  58.3 

22  59. 1 

23  0.0 
23   0.9 

23    1.8 


Apparent 

R.  Ascension 

at 

Transit. 


23 
23 
23 

23 
26  23 


27 

28 
29 
30 
31 


2.7 

3.7 

4.7 
5.7 
6.7 


23  7.7 
23  8.7 
23  9.H 
23  10.9 
23  12.0 


June  I  23  13.2 
2  23  14.4 
3|  23  15.5 
4,23  16.7 
5|23  17.9 

6;  23  19.1 

7|  23  20.3 

8  23  21.5 

9!  23  22.7 

10;  23  24.0 

I 
1 1  23  25.3 

I2|23  26.6 

13  23  27.9 

14  23  29.3 

1 5  23  30.6 

16  23  32.0 


h  in  s 
245  22.46 
2  50  11.01 
2  55   0.61 

2  59  51.26 

3  4  42.98 

3  9  35.79 
3  14  29.69 
3  19  24.70 
3  24  20.85 
329  18.13 

3  34  16.55 
3  3916.10 
3  44  16.79 
3  49  18.61 
3  54  21.56 

3  59  25.62 

4  4  30.79 
4  9  37.06 
4  14  44.41 
4  19  52.81 

4  25  2.25 
4  30  12.69 
4  35  24.12 
4  40  36.50 
4  45  49.81 

4  51    4.01 

4  56  19.04 

5  1  34.89 
5  651.51 
5  12   8.85 

5  17  26.86 


Apparent 

Declination 

at 

Transit. 


17  23.33.31  522  45.52 


18  23  34.7 

19  23  36.1 

20  23  37.5 

21  13  38.9 
22,  23  40.3 

23  23  4 1 .7 

24  23  43.1 

25  23  44.5 

26  23  45.91 

27  23  47.3 

28  23  48.8 

29  23  50.2 

30  23  51.(5 


5  28  4.78 
5  33  24.58 

5  38  44.88 


5  44 

5  49 

5  54 

6  0 
6  5 


O        I        II 

+14  44  56.9 
15  8  17.1 
1531  15.1 

1 5  53  50.3 

16  16  2.0 

+  16  37  49.4 

16  59  11.9 

17  20  8.6 

17  40  39.0 

18  0  42.3 

+  1820  17.8 
18  39  24.8 

18  58  2.8 

19  16  10.9 

19  33  48.6 

+19  50  55.1 

20  7  29.8 
20  23  32.1 
20  39  1.3 

20  53  56.7 

+21  8  17.8 

21  22  3.9 
21  35  14.6 

21  47  49.3 
2159  47.4 

+22  11  8.4 
2221  51.7 

22  31  56.9 

22  4 1  23.5 
2250  11.0 

+22  58  19.2 

23  5  47.6 
23  12  35.9 
23  18  43.7 
23  24  10.6 


5.62+23 
26.78  23 
48.24 


10.01 
32.02 


23 
23 
23 


6  10 
6  16 
6  21 
6  27 
6  32  23.63 


54.21  +23 
16.52  %\ 

;w.90  2;^ 


1.29; 


23 
23 


28  56.5 
33  1.1 
3624.1 

39  5.3 

41  4.7 

42  22. 1 
42  57.5 
42  50.7 
42  1.6 

40  30.2 


S.T.of 
Sem. 

Hor.  ,$V»mi  Pass. 

Par.  diam.  Mer. 


t 


16,2257.4  2  40  34.93+14  21  15.2  5.3  .'1.2  0  36 
17.22  58.3  2  45  22.46;+ 1 4  44  56.91  5.3,  5.2l  0.361 


I 


II 
5.3 

5.3 

5.3 

5.3 

5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

I 

5.2 
5.2 
5.2 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 


II  I 


31  23  53.0    6  37  I5.87|+23  38I6.5|    5.1 
322354.5!   6  43   7.94+23  3520.7.   5.1 


5.2  0.36 
5.2  0.36 
5. 1 '0.36 
5.l|o.36 
5. 1 1  0.36 


5.1 
5.1 


0.36 

0.36 


5.1  0.36 


5.1 


0.36 


5.1i0.36 

5. 1  j  0.36 
5. 1  i  0.36 


5.1 
5.1 


0.:J6 
0.36 


5. 1  0.36 

5.0,  0.36 
5.0|  0.36 
5.0.  0.36 
5.0  o.:<6 
5.0  0.:^6 

5.0  o.:w> 

5.0,  0.36 
5.0  0.'36 
5.0'  0..36 
5.0:  0.36 

5.0,  0.:*6 
5.0|  0.36 
5.0. 0.36 
5.0j  0.36 
5.0'  0.36 

5.01 0.:«> 
5.0  0.:i6 
5.0  0.36 
5.0i  o.:« 
5.0!  0.3(i 

5.0;  0.36 
5.0  G.:tt) 
5.0  0.:«> 
4.9!  0.36 
4.9,0.36 

4.9!  0.:U> 
4.9:o.:«i 

4.9, 0.36 
4,9!  0.36 
4.9  0.36 

4.9. 0.36 
4.9;  0.36 
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FOR  TRANSIT  AT  WASHINGTON. 


Meau  j    ApiMM'cnt   •    Appareot 
Time  I&.  AsceoHiou' Decfinatioii 
of  At  at 

Transit     Transit.         Transit. 


h  m 
2353.0 

^  23  54.5 

23  55.9 
23  57.3 
23  58.7 


+23  38I6!5 


h  m  s 

C  37  45.87 

6  43  7.94]  23  35  20.7 
6  48  29.79'  23  3142.7 
6  53  51.361  23  27  22.7 


5| 


7 

8 

9 

10 

II 

12 
13 
14 
15 

16 

17 

18 
19 

201 
2i 

22i 
2:) 
24 
25 
26 

27 

29] 
30 
31 


Aug.  I, 
2 
3 
4 
5 


10. 


II 
12 
13 
14 
15 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0.2 
1.6, 
3.0| 
4.4i 
5.7 

7.1 

8.4 

9.7 

11.0 

12.3 

13.5 
14.8 
16.0 
17.3 
18.5 


6  59  12.61 

7  4  33.45 
7  9  53.84 
7  15  13.72 
7  20  33.04 
7  25  51.75 

7  31  9.80 


23  22  20.9 

+23  16  37.4 
23  10  12.5 
23  3  6.3 
22  55  19.1 
2246  51.2 

+22  37  42.9 


7  36  27.14    2227  54.6 
22  17  26.7 


7  4 1  43.73 


7  46  59.51 
7  52  14.47 


22  6  li).5 
21  54  3:3.5 


7  57  28.55+21 

8  241.70 
8  7  53.91 
813  5.14 
8  18  15.37 


42  9.1 
2129  6.7 
21  1526.8 
21  1  10.0 
20  46  16.7 


0  19.8 
0  21.0 
0  22.2 
0  23.4 
0  24.5 

0  25.6 
0  26.7 
0  27.8 
0  28.9 
0  29.9 

0  31.0 
0  32.0 
0  33.0 
0.34.0 
0  35.0 

0  35.9 
0  36.8 
0  37.7 
0  38.6 
0  ;{9.4 

0  40.2 
041.0 
0  41.8i 
0  42.6 
0  4.3.3 


8  23  24.58+20  30  47.6 


20  14  43.2 
1958  4.1 
19  40  50.8 
1923   3.9 

+  19   4  44.1 

184552.0 

1826  28.1 

3  59.17    18   6  33.2 


8  28  32.74 
8  33  39.82 
8  38  45.82 
843  50.73 

848  54.52 
8  53  57.20 
8  58  58.75 
9 
9 


8  58.44 


17  46   7.9 


9  1356.68  +  1725  12.9 
9  18  5:3.58'    17   3  48.9 


923  49.44 
92844.17 
9  33  37.78 


164156.6 
16  19  36.7 
1556  49.8 


9  38  30.26,+l5  33  36.6 
94321.62,  15  958.0 
948  11.88  14  45  54.6 
9  53  l.Oe!  14  2127.1 
9  57  49.16,    13  56  36.3 


10 
10 


236.19  +  13  31  22.9 


7  22.19' 


10  12  7.16 
10  1651.131 
1021:34.13' 


13  5  47.7 
12  39  51.4 
1213  34.7 
1 1  46  58.3 


S.T.ofl 
I  Sf^ni. 

Hor.  Semi   P.isa. 

Par.  diam.  Mer 


16,   0  44.0,  10  20  16.19,+  !  120   3.0 
17    0  44.8  10  30  57.32  +  10.52  49.0 


/I 


5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 

5. 

5. 

5.2 

5,2 

5.2 
5.2; 
5.2 
5.2 

5.2 

I 

5.2 
5.2 
5.2 
5.2 
5.2 


4.9  0.36 


4.9 

4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 

4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5,0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 


5.2    5.0 
5.2    5.0 


0.36 
0.36 
0.:36 
0.:36 

0.36 
0.36 
0.:36 
0.36 
0.36 

0.36 
0.36 
0.36 
0.:35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.:35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.34 
0.34 

0.34 
0..34 
0.34 
0.34 
0.34 

0.:34 
0.34 


Mean      Apparent 
Time    R.  Ascension 
of  .at 

Transit.      Transit. 


Sept.  1, 
2 

I 

3 
4, 

6 

3 

9. 

10 

I 
II 

>2. 
I3| 

14, 
15, 

16 

17! 

18; 

20 

21 
22 

23 
24 
25 

26 
27 

28 
29 
30 

3ll 
32 


h  in 
0  44.8 
0  45.5 
0  46.2 
0  46.9 
0  47.6 

048.4 
049.l| 
0  49.8 
0  50.4 
051.0 

0  51.6 
0  52.2 
0  52.8 
0  53.4 
0  54.0 

0  54.5 
055.1 
0  55.6 
0  56.2 
0  56.7 

0  57.3 
0  57.9 
0  58.5 
0  59.0 
0  59.6 

0.1 
0.7 
1.2 
1.8 
2.3 

2.9 
3.5 
4.1 
4.6 
5.2 

5.8 
6.4 


h  m  s 
10  30  57.32 

10  35:^7.57 

10  40  16.95 

10  44  55.50 

1049:3:3.20 

10  54  10.26 

10  58  46.54 

11  32*2.13 
11  7  57.08 
II  12  31.42 


Apparent 

Declination 

at 

Tninsit. 


|S.T.of 
Sem. 
FTor.  S<*iiil-'Pa8a. 
Par.  diaiii.  Mer. 


+  10  52 

1 0  25 

9  57 

9  29 

9    I 

+  8:32 
8  3 
7  34 
7  5 
6.36 


49.6, 
18.7 
31. |l 
27.6, 

8.8 

35.5- 
48.3 
48.2 
35.8 
11.6 


11  17  5.19+  6  636.5 
112138.42  5  36  51.1 
112611.17  5  656.3 
1 1  30  43.46      4  36  52.7 

11:3515.34      4   641.1 

I 
U  39  46.86+  3  36  22.1 


II  44  18.05 
1 1  48  48.95 
II  53  19.60 
1 1  57  50.04 


3  5  56.5 
2  35  25.0 
2  4  48.4 
1  34   7.3 


12   220.32+   I    3  22.5 


12  6  50.46 
12  1120.51 
12  15  50.51 
12  20  20.51 

12  24  50.54 
12  2V)  20.66 
12  33  50.90 
12  38  21.29 
12  42  51.89 

12  47  22.75 
12  51  53.89 

12  56  25.36 

13  0  57.21 
13   529.48 

13  10  2.22 
13  14  35.47 


7.0  13  19  9.27 
7.6;  13  23  43.66 
8.3,  13  28  18.67 


0  32  34.8 
+  0    I  45.0 

-  0  29   6.4 
0  59  58.5 

-  I  30  50.6 
2    142.0 

2  32  32.0 

3  3  19.7 

3  34   4.4 

-44  45.5 

4  3522.2 

5  5  53.8 

5  36  19.5 

6  6.38.5 

-  6  36  50. 1 

7  6  53.6 

7  36  48.2 

8  6:33.4 
8:36   8.3 


8.9I  13  3254.36-  9    5:32.1 


9.61  13  37  30.78 
10.3  13  42   7.96 


11.0 
11.7 


13  46  45.93 
13  5124.73 


9  34  44.2 
10   3  43.8 

10  32:30.1 

11  I    2.3 


n 

5.2 
5.2 
5.2 
5.2 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 


5.0  0.34 
5.0,  0.34 

5.1  0.34 


5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
.5.2 
5.2 
5.2 
5.2 


12.4  13  56   4.39 
1:3.214   0  44.95 


0.34 
0.;34 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 
0.34 
0.34 
0.:35 
0.:35 

o.:{5 

0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0..35 
0.35 
0.35 
0.35 

0.35 
0.36 
0.36 
0.36 
0.:36 

0.36 
0.36 
0.36 
0.36 
0.37 

0.37 
0.:37 
0.37 
0.37 
0.37 

0.38 
-1157  21.21   5.7    5.5  0.38 


5.4  .5.3 

5.5  5.3 
5.5    5.3 


5.5 


5.3 


5.5    5.3 


I 


5.5 
.5.5 
5.5 
5.5 

5.6 

I 
5.6 

5.6] 

5.6, 

5.6i 

5.6. 

5.6| 
5.6 
5.7 
5.7 
5.7 


5.3 
5.3 
5.3 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.5 
5.5 
5.5 
5.5 


-1129  19.51   5.7,    5.5 
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VENUS,    1888. 


FOE  TRANSIT  AT  WASHINGTON. 


Dnte. 

of        ' 

Traoeit. 

Oct.    1 

b    m 
1  12.4 

2 

1  \3.2 

3i    1  14.0 

4,    1  14.7 

5 

1  15.5 

Mean       Appareot 
R.  AsceiiHioii 
at 
Triftosit. 


i 

i 

9, 
10, 

II 
12 

14 
15 

i<; 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

2ri 
29 
30 

31 

Nov.  I 
2 
3 
4 

5 
6 

•  7 
8 
9 

10 
II 
12 
13 
14 

15 
16 


16.3 
17.1 
17.9,' 

I8.8| 
1 9.6 

20.5 
21.41 
22.3" 
23.2 
24.2] 

25.2 
26.2! 
27.2 
28.3 
29.3 

30.4 
31.5 
32.61 
33.8 
35.0 

36.2' 
37.4' 
38.6| 
39.9 
41.1 

42.4 
43.7 
45.0 
46.3 

47.7 

49.0 
50.4, 
51.8 
53.2I 
54.6 


5(>.0 
57.4  i 
58.9, 
2  0.3 
2    1.8 

2    3.3 

2   4.8 


Apparent 

Deoliuatioi) 

at 

Transit. 


h    in     s 

3  56    4.39 

4  0  44.95 
4  5  26.43 
4  10  8.87 
4  14  52.30 

4  19  36.75 
4  24  22.24 
4  29  8.80 
4  33  56.45 
4  38  45.20 

4  43  35.07 
4  48  26.09 
4  53  18.27 

4  58  I  i  .63 

5  3  6.17 

5  8  1.91 

■ 

5  12  58.86 
5  17  57.03 
5  22  56.43 
5  27  .'>7.04 

5  32  58.88 
5  38  1.95 
5  43  G.'-ilo 
5  48  11.78 
5.'i3  18.51 

5  58  26.43 

6  3  35.53 

6  8  45.80 
6  1 3  57.22I 
6  19  9.76 

6  24  23.39 
6  29  38.07 
6  34  53.78 
6  40  10.46 
6  45  28.08 

6  50  46.60 


Ho: 


S.T.of 

Soin. 

Semi-  Pans. 


Par.  diam.>  Mer. 


o   /   // 

-II  29  19.5 

11  57  21.2 

12  25  6.5 

12  5234.6 

13  19  44.7 

-13  46  36.0 

14  13  7.8 

14  39  19.3 

15  5  9.6 

15  30  37.8 

-15  55  43.3 

16  20  25,2 

16  44  42.7 

17  8  35.0 

17  32  1.3 

-17  55  1.0 

18  17  33.1 

18  39  36.9 

19  I  11.6 

19  22  16.5 

-19  42  50.9 

20  2  53.9 
20  22  24.8 
20  4 1  22.9 

20  59  47.6 

-21  17  38.0 
2134  53.5 

21  51  33.4 
*iri    7  37.0 

22  23  3.8 

-22  37  53.0 

22  52  4.1 

23  5  36.3 
23  1 8  29.0 

23  30  41.8 

-23  42  14.1 
6  56  5.97  23  53  5.4 

24  3  15.1 


7  17  30.771-24  29  30.5 
7  22  53.51  i  24  36  49.6 


7  28  I6.77| 
7  33  40.47' 
7  39  4.53 


24  43  25.0 
24  49  16.6 
24  54  24.0 


It 
5.7 

57 

.5.7 

5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
5.9 

5.9, 

5.9! 
5.9' 
5.9 
5.9 

6.0 
6.0 
6.0 
6.0 

6.1 
6.1 
6.1 
6.1 
6.1 

6.2 
6.2 
6.2 
6.2 
6.3 

6.3 
6.3 
6.3 
6.3 
6.4 

6.4 
6.4 
6.4 


7  126.13 
7  6  47.02 
7  12  8.59'  24  21  28.1  6.5 


24  12  42.8    6.5 


7  44  28.90-24  58  47.0 
7  49  53.5oL5J5   2  25.3 


6.5 
6.6 
6.6 
6.6 
6.6 

6.7' 
6.7I 


5.5  o.:w 
5.5  0.38 

5.5  0.38 

5.6  0.38 

5.6  0.38 

I 

5.6  0.38 
5.6|  0.39 
5.6  0.39 

5.6  0.39 

5.7  0.39 

5.7  0.39 
5.7  0.40 
5.7  0.40 

5.7  0.40 

5.8  0.40 

5.8  0.40 
.5.8  0.41 
5.8  0.41 
5.8,0.41 

5.8  0.41 

5.9  0.42 
5.9  0.42 
5.9  0.42 
5.9  0.42 
5.9  0.42 

6.0  0.43 
6.0  0.43 
6.0  0.43 
6.0  0.43 
6.0,  0.44 


6.1 
6.1 
6.1 
6.1 
6.2 

6.2 
6.2 
6.2 
6.2 
6.3 

6.3 
6.3 
6.3 
6.4 
6.4 


0.44 
0.44 
0.44 
0.44 
0.45 

0.45 
0.45 
0.45 
0.46 
0.46 

0.46 
0.46 
0.47 
0.47 
0.47 


6.4  0.47 
6.4  0.48 


Date. 


Mean 

tinif 

of 

Tranaii. 


Nov.l6j 
17, 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28| 
29' 
30| 

I 
Dec.    I 

2 

3 

4 

a 

6 
i 

8 

9 

10 


II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

:;i 


b 
2 

2 

2 

2 


m 

4.8 

*  .* 
9.1 


2  10.6 


Apparent 

R.  Ascension 

at 

Transit. 

b    lu     fi 

17  49  53.50 

M7  55  18.27 

18  0  43.13 
18  6  8.04 
18  11  32.92 


2  12.0 
2  13.5 
2  14.9: 
2  16.4 


2  17.8 

2  19.3 
2  20.7 
2  22.2 
2  2:^.6 
2  25.O1 


18  16  57.70 
18  22  22.30 
18  27  46.67 
18  33  10.73 
18. )8  34.41 

18  43  57.66 
18  49  20.41 

18  54  42.57 

19  0  4.09 
19    5  24.90 


Apparent 

De4:li  nation 

at 

Trauait. 


Ilor 
Par. 


2  26.4  19  10  44.95 
2  27.81  19  16  4.17 
2  29.2|  19  21  22.47 
2  30.5  19  26  39.81 


231.8 

2  33. 1 
234.4 
2  35.7 
2  37.0 
2  38.2 

2  39.4 
2  40.5 
241.7 
2  42.8 
2  43.9 

2  45.0 
2  46.1 
2  47. 1 
2  48.1 
2  49. 1 

2  50. 1 
2  51.0 
2  51.9 
2  52.8 
253.7 


19  31  56.14 

19  37  11.381- 
19  42  25.49| 
I9  47:ki.42' 
19  52  50.11' 
19  58  0.52' 


-25  2  25.3 

25  5  18.8 

25  7  27.3 

25  8  50.8 

25  9  29.1 
I 
-25  9  22.2| 

25  8  30..3, 

25  0  53.2, 

25  4  30.9, 

25  123.5. 

-24  .'i7  31.3 
24.52  54.6. 
24  47  33.5 
24  4 1  28.2J 
24  34  :)9.0 

-24  27  6.0| 
24  18  49.9J 
24  9  50.9 
24  0  9.4 
23  49  45.8 

-23  :W  40.7 
23  26  54.5 
2:J  14  27.8 
23  I  21.0 
22  47  34.7 


20  8  17.31 


I 


20  3  9.60-22  33  9.6 
22  18  6.3 
22  225.4 
21  46  7.6 
21  29  13.5 


20  1323.611 
20  18  28.46 


20  23  31.84 

20  28  33.72-21  II  43.7 
20  33  34.08  20.53.39.0 
20  38  32.90|  20  35  0.2 
20  43  30.16  20  15  47.9 
20  48  2iS.83  19  56  2.8 

20  53  19.92,-19  35  45.8 

20  58  12.41  19  14  57.6 
2i  3  3.*29  18  53  38.9 

21  7  52.57  18  31.50.6 
21  12  40.23  18  9  33.3 


.S«*nii 
diam. 


6.7 
6.7 
6.7 

6.8 
6.8 

6.8{ 
6.9 
6.9 
6.9 
6.9 

7.0 

7.0 
7.1 
7.1 

7.1 
7.2 
7.2 
7.2 
7.3 

7.3 
7.4 
7.4 
7.4 

7.5! 

7.5 

7.5; 

7.6 
7.0 
7.7 

7.7 

7.8 
7.8 
7.8 
7.9 

7.9 
8.0 
8.0 
8.1 
8.1 


2  54.521  17 26.29-17 46 47.8'  8.2 

2  55.3  2 1  22  1 0.73    1 7  23  34.8=  8.2 

2  56.02126  53.55    16.59  55.3  8.3 

2  56.7,213134.77    16  35  49.9  8.3 

2  57.4' 21  36  14.39    16  11  19.5  H.4 

2  58.1  2140  52.42-154624.9  8.4 


// 


S.T.of 
Sem. 
Pa«ii. 
Her. 


6.4  0.48 
6.5I  0.48 
6.5'  0.4H 
6.5I  0.48 


6.6 

6.6 
6.6 
6.6 
6.7 
6.7 

6.7 
6.8 


0.48 

0.49 
0.49 
0.49 
0.49 
0.49 

0.50 
0.50 
6.8l  0.50 
6.81  0.50 
b.9  0.50 

6.9-0.51 
6.9.  0.51 
7.0|  0.51 

7.0  0.51 

7.01  0.51 

I 

7.1' 0.52 
7. 1 1 0.52 

7.2  0.52 
7.2:  0.52 

7.2  0.52 

7.3I  0.52 
7.3]  0.53 

7.3  0.53 


7.4 
7.4 


0.53 


7.5'  0.5:< 
7.5'  0.53 

7.5  0.5< 

7.6  0.54 
7.6'  0.54 

7.7. 0.54 

7.7  0..=»4 

7.7  0.55 

7.8  0.55 

7.8  0.55 

7.9  0.55 
7.9  0.56 
rt.O  0.5(> 
8.0^  0.r>t) 
8.1  0.ri6 

8.1  0.56 


3*i*   2  58.8  2145  28.85-1521    6.9    8.5*  8.2  0.57 


MARS,    1888. 
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FOB  TRANSIT  AT  WA8HINGTOK 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Decimation 

at 

Transit. 

Hor. 
Par. 

II 
6.4 

Semi 
diam 

3.6 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

h    m 
16   6.7 

Apparent 
B.  Ascension 

At 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

aT.of 
Sem. 
Pass. 
Mer. 

ll      lU 

Jan.  0  18   8.5 

h    m     s 
12  50  41.34 

0    1     II 
-3   824.6 

s 
0.24 

F«b.l5 

ll   m     8 
13  49  53.71 

0     1     II 
-8  33  55.4 

9.4 

II 
5.4 

s 
0.36 

l|  18   6.2 

125222.51 

3  1823.8 

6.4 

3.7 

0.24 

16 

16   3.4 

13.^10  34.98 

8  37  13.8    9.5 

5.4 

0.37 

2  IS  4.0 

1254   2.97 

32817.0 

6.4 

3.7 

0.25 

17 

16   0.1 

1351  14.10 

8  40  20.6|   9.6 

5.5 

0.37 

3jl8    1.7 

1255  42.68 

338   4.1 

6.5 

3.7 

0.25 

18 

1556.8  1351  51.04 

843  15.5'   9.7 

5.5 

0.38 

4  17  59.4  1257^1.64 

1 

3  47  45.0 

6.5 

3.7 

0.25 

19 

15  53.4  13  5225.76 

8  45  58.6;   9.8 

5.6 

0.:« 

5  17  57.1   125859.81 

-3  57  19.3,   6.6 

3.8 

0.25 

20 

15  50.0 

13  52  58.23 

-8  4829.5;   9.9 

5.6  0.38 

6  1754.8  13   037.18 

4   6  47.2    6.6 

3.8 

0.25 

21 

15  46.6'  13  5328.40 

1 

8  50  48.4  10.0 

5.7  0.39 

7  17  52.5 

13   213.74 

4  16   8.4    6.7 

3.8 

0.26 

22 

1543.1 

13  53  56.22 

8  52  55.o|  10.1 

5.8  0.39 

8  17  50.1 

13   3  49.46 

4  2522.9*   6.7 

3.9 

0.26 

23 

15  39.7 

13  54  21.66 

8  54  49.4)  10.2 

5.8  0.39 

9  17  47.8 

13   524.31 

4  34  30.5    6.8 

3.9 

0.26 

24 

1536.1 

13  54  44.69 

8  56  31.3  10.3 

5.9  0.40 

10  17  45.4 

13   658.27 

-4  43  31.1     6.8 

3.9 

0.26 

25 

15  32.5 

13  55   5.25 

-8  58   0.7|l0.4 

5.9  0.40 

11   17  43.6 

13   8  31.32 

4  5224.4    6.9 

3.9 

0.26 

26 

1528.9 

13  5RV3.28 

8  59  17.3' 10.5 

6.0 

0.40 

12  17  40.6 

13  10   3.44 

5    1  10.5    6.9 

4.0 

0.27 

27 

1525.2 

13  55  38.76 

9   0  21.0*10.6 

1 

6.1 

0.41 

13'  17  38.2 

13  1134.60 

5   949.2    7.0 

1 

4.0 

0.27 

28 

1521.5 

13  55  51.63 

9    1  11.8  10.7 

6.1 

0.41 

14  17358 

13  13   4.79 

51820.4    7.1 

4.0 

0.27 

29 

15  17.8 

13  56    1.86 

9    1  49.5  10.8 

6.2 

0.41 

15  17  33.3 

13  14  33.98 

-52644.0    7.1 

4.1 

0.27 

Mar.  1 

15  14.0 

13  56   9.39 

-9   2  13.9,10.9 

6.2  0.42 

16  17  30.9 

13  16  2.15 

5  34  59.8    7.2 

1 

4.1 

0.27 

2 

15I0.I 

1356  14.18 

9   226.0  11.0 

6.3'  0.42 

17  17  28.4 

13  17  29.28 

543   7.9'   7.2 

4.2 

0.28 

3 

15   6.2 

13  56  16.20 

9  222.6  11.1 

6.3  0.43 

;         18  17  25.9 

13  1855.35 

5  51    8.1     7.3 

4.2 

0.28 

4 

15   2.3 

13  56  15.41 

9   2  6.6  11.2 

6.4  0.43 

19  I7  2:M 

13  20  20.32 

5  59   0.2    7.4 

1 

4.2 

0.28 

5 

14  58.3 

13  56  11.76 

9    136.8  11.3 

6.5  0.44 

20  17  20.8 

132144.19 

-6   6  44.2,    7.4 

4.3 

0.28 

6 

14  54.2 

13  56   5.22 

-9   0  53.2  11.4 

6.5  0.44 

21 

17  18.3 

13  23   6.92 

6  14  19.9    7.5 

4.3 

0.29 

7 

1450.1 

13  55  55.78 

8  59  55.8  1 1 .5 

6.6'  0.44 

1 

22 

17  15.7 

1324  28.50 

62147.3'   7.5 

4.3 

0.29 

8 

14  46.0 

13  55  43.40 

8  58  44.5' 11.7 

6.6,  0.45 

23  17  13.1 

132548.89 

629   6.3'    7.6 

4.4 

0.29 

9 

1441.9 

13  55  28.05 

857  19.1   11.8 

6.7|  0.45 

24 

17  10.5 

13  27   8.07 

6  36  16.71    7.7 

4.4 

0.29 

10 

14  37.6 

13  55   9.72 

8  55  39.7  11.9 

6.8  0.46 

25 

17   7.8 

13  2826.02 

-6  43  18.6    7.8 

4.4 

0.30 

11 

14  33.3  13  54  48.40 

-8  53  46.3  12.0 

6.8  0.46 

1 

26  17   5.2 

132942.70 

6  50  11.8    7.8 

1 

4.5 

0.30 

12 

14  28.9  13  54  24.09 

8  5138.9*  12.1 

1 

6.9  0.47 

27 

17   2.5 

13  30  58.09 

65656.1'   7.9 

1 

4.5 

0.30 

13 

14  24.5  13  53  56.79 

8  49  17.6' 12.2 

7.0: 0.47 

1 

28 

16  59.8 

13  32  12.15 

7   3  31.4;   8.0 

4.5 

0.31 

14 

14  20.1 

13  53  26.51 

8  46  42.4  12.3 

7.1.0.47 

29 

16  57.1 

13  3324.84 

7   9  57.7    8.1 

1 

4.6 

0.31 

15 

14  15.6 

13  52  53.25 

8  43  53.5  12.4 

7.2  0.48 

30 

16  54.3 

13  34  36.14 

-7I614.7|   8.1 

4.6 

0.31 

16 

14  11.1 

13  52  17.04 

-8  40  51.0'  12.5 

1 

7.2'  0.48 

31 

1651.5 

13  3546.00 

7  2222.4j   8.2 

4.7 

0.31 

17 

14   6.5 

13  5137.90 

8  37  35.1   12.6 

1 

7.3'  0.49 

(Vb.  1 

1648.7 

1336  54.39 

7  2820.6    8.2 

4.7 

0.32 

18 

14    1.9 

13  50  55.86 

8  34   6.0  12.7 

7.4;  0.49 

2 

16  45.9 

1338    1.26 

7  34   9.1|   8.3 

4.7 

0.32 

19 

13  57.2 

13  50  10.95 

830  23.8  12.8 

7.4|  0.49 

3 

16  43.1 

13  39  6.57 

7  39  47.8    8.4 

4.8 

0.32 

20 

13  52.5 

13  4923.22 

8  26  28.7  12.9 

7.5  0.50 

1 

4 

16  40.2 

13  40  10.30 

-7  4516.6,   8.5 

4.8  0.32 

21 

13  47.7 

13  4832.69 

-8  2221. r  13.0 

7.5  0.50 

1 

5  16  37.3 

13  41  12.38 

7  50  35.3    8.6 

4.9  0.33 

22 

13  42.9  13  47  39.44 

8  18    1.3  13.1 

1 

7.6  0.51 

6  16  34.4 

13  4212.79 

7  55  43.8*    8.6 

4.9 

0.33 

23 

13  38.1   13  4643.48 

813  29.5  13.2 

7.6  0.51 

'           7  16  31.5 

1343  11.47 

8   0  41.9    8.7 

4.9 

0.33 

24 

13  33.1   13  45  44.90 

8  8  46.0  13.2 

7.7  0.51 

1 

8'  16  2H.5 

1 

13  44    8.38 

8   529.4    8.8 

5.0  0.34 

25 

13  28.2  13  44  43.77 

8   3  51.3  13.3 

7.7  0.52 

1 

9 

16  25.5 

13  45   3.48 

-8  10   6.2    8.0 

5.0  0.34 

26 

1323.2  13  43  40.17 

-7  5845.7  13,4 

7.8  0.52 

10  16  22.4  13  4556.72 

8  14  32.2    9.0 

5.1 

0.34 

27 

13  18.2  134234.17 

7  53  29.6  13.5 

1 

7.8  0.52 

1         11  16  19.3  13  4648.07 

8  18  47.3    9.1 

5.2 

0.35 

28 

13  13.1   134125.83 

7  48  3.4' 13.6 

7.9  0.53 

12;  16  16.2*  13  47  37.49 

822  51.3    9.1 

5.2j  0.35 

29 

13   8.0  13  40  15.25 

7  42  27.6  13.7 

7.9  0..53 

I3>  16  13.1 

1 

13  4824.93 

82644.11    9.2 

5.3 

0.36 

30 

13   2.9  13  39   2.54 

7  36  42.8  13.8 

8.0  0.53 

1 

14 

16   9.9 

134910.35 

-8  3025.5    9.3 

5.3 

0.36 

31 

1257.7  13  37  47.79 

-7  30  49.5  13.9 

1 

8.0  0.54 

i5J6   6.7*13  49  53.71 

-83355.4'   9.4 

5.4!  0.36 

32  1252.5'  133631.13 

-7  24  48.2  14.0 

8.0  0.54 

96 
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FOE  TRANSIT  AT  WASHDrGTON. 

Bate. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DecunatioD 

at 

Transit. 

Hor. 
Par. 

// 
14.0 

Semi- 
diam. 

// 
8.0 

8.T.of 
Sem. 
Pass. 
Mer. 

8 

0.54 

Bate. 

Mean 

Time 

of 

Transit. 

Apparent 

ILAsoension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

It 
12.9 

Semi 
diam. 

$> 
7.4 

8.T.of 

Sen. 

Fuss. 

Mer.; 

• 
0.49; 

Apr.  1 

b    m 
1252.5 

h  m     s 
133631.13 

O       /       1/ 

-7  24  48.2 

May  17 

h    m 
9   0.5 

b  m     8 
124523.07 

0         1         0t 

-4   8   4.1 

2 

12  47.2 

13  35  12.68 

7  1839.7 

14.1 

8.0 

0.54 

18 

856.4 

1245   8.73 

4   912.2 

12.8 

7.3 

0.49 

3 

1242.0 

13  33  52.55 

7  1224.5 

14.1 

8.1 

0.54 

19 

852.3 

1244  57.37 

4  10  37.5 

12.8 

7.3 

0.49' 

4 

1236.7 

13  3230.88 

7   6   3.3 

14.2 

8.1 

0.54 

20 

8  48.2 

1244  48.96 

4  12  19.9 

12.7 

7.2 

0.48 

5 

1231.4 

1331    7.80 

6  59  36.8 

14.2 

8.1 

0.55 

21 

844.2 

1244  43.49 

414  19.1 

12.6 

7.2 

0.48 1 

6 

1226.1 

13  29  43.49 

-6  53   6.0 

14.3 

8.2 

0.55 

22 

8  40.2 

1244  40.93 

-4  1634.9 

19.5 

7.1 

0.47 

Mr 
/ 

1220.7 

1328  13.10 

64631.7 

14.3 

8.2 

0.55 

23 

8  36.3 

1244  41.24 

4  19   7.2 

12.4 

7.1 

0.471 

8 

12  15.3 

132651.80 

6  39  54.7 

14.4 

8.2 

0.55 

24 

8  32.4 

1244  44.38 

4  21  55.7 

12.3 

7.0 

0.47 

9 

12  iO.O 

13  2524.74 

6  33  15.9 

14.4 

8.3 

0.55 

25 

828.6 

1244  50.33 

4  25  0.2 

12.2 

7.0 

0.46 

10 

12   4.6 

13  23  57.10 

6  26  '36.2 

14.5 

8.3 

0.56 

26 

8  24.8 

1244  59.05 

4  28  20.3 

12.1 

6.9 

0.46 

11 

1 1  59.2 

13  2229.05 

-6  19  56.5 

14.5 

8.3 

0.56 

27 

821.0 

124510.51 

-4  3155.9 

12.0 

6.9 

0.46 

12 

1  i  53.6 

.3  21    0.78 

6  13  17.8 

14.5 

8.3 

0.56 

28 

817.3 

124524.67 

4  35  46.6 

11.9 

6.8 

0.46 1 

13 

1148.4 

13  19  32.47 

6   641.0 

14.5 

8.3  0.56 

29 

813.7 

124541.51 

4  39  52.3 

11.9 

6.8 

0.45 

14 

1 1  42.9 

13  18   4.28 

6   0   7.1 

14.5 

8.3  0.56 

30 

8  10.1 

12  46  0.97 

4  44  12.7 

11.8 

6.7 

0.45 

15 

1 1  37.5 

13  16  36.40 

5  53  37. 1 

14.6 

8.3  0.56 

31 

8  6.5 

1 2462:^.03 

4  48  47.6 

11.7 

6.7 

0.45 1 

16 

1132.1 

13  15   9.00 

-5  47  11.9 

14.6 

8,3 

0.56 

June   1 

8   3.0 

12  46  47.67 

-4  5336.7 

11.6 

6.6 

0.45 

17 

1 1  26.8 

13  1342.24 

5  40  52.3 

14.6 

8.3 

0.56 

2 

7  59.5 

1247  14.84 

4  58  39.7 

11.5 

6.6 

0.44 

18 

1121.4 

13  12  16.28 

5  34  39.3 

14.6 

8.3  0.56 

3 

756.1 

12  47  44.52 

5   3  56.5 

11.4 

6.5 

0.44 

19 

II  16.1 

13  10  51.28 

5  28  33.7 

14.6 

8.3  0.56 

4 

7  52.8 

1248  16.68 

5  9  26.9 

11.3 

6.5 

0.44 

20 

11  10.8 

13   927.41 

5  22  36.5 

14.6 

8.3  0.56 

5 

7  49.4 

124851.29 

5  15  10.7 

11.2 

6.4 

0.43 

21 

11    5.5 

13   8   4.83 

-5  16  48.3 

14.6 

8.3 

0.56 

6 

7  46.1 

12  49  28.31 

-521    7.6 

11.2 

6.4  0.43  1 

22 

11    0.2 

13   6  43.64 

5  11    9.9 

14.5 

8.3'  0.55 

7 

7  42.8 

12  50   7.71 

527  17.3 

11.1 

6.3 

0.43 

23 

1054.9 

13   5  23.98 

5   541.9 

14.5 

8.3'  0.55 

8 

7  39.5 

12  50  49.45 

5  33  39.5 

11.0 

6.3 

0.42 

24 

10  49.7 

13  4   5.99 

5   0  25.1 

14.4 

8.3  0.55 

9 

7  36.3 

12  5133.49 

5  4014.0 

10.9 

6.2 

0.42 

25 

1044.5 

13  249.80 

4  55  20.2 

14.4 

8.2  0.55 

10 

7  33.1 

12  5219.80 

5  47  0.7 

10.8 

6.2 

0.42 

26 

10  39.3 

13    135.52 

-4  50  27.7 

14.4 

8.2  0.55 

11 

7  30.0 

1253   8.35 

-5  53  59.2 

10.8 

6.1 

0.41 

27 

10  34.2 

13   0  23.27 

4  45  48.3 

14.3 

8.2  0.55 

12 

7  26.9 

12  5359.09 

6    1    9.4 

10.7 

6.1 

0.41  j 

28 

1029.1 

1259  13.13 

4  4122.5 

14.3 

8.2  0.55 

13 

7  23.9 

12  54  51.99 

6  830.8 

10.6 

6.0 

0.41 

29 

10  24.0 

12  58   5.21 

4  3710.6 

14.3 

8.1 

0.54 

14 

720.9 

12  55  47.00 

616  3.2 

10.5 

6.0 

0.40 

30 

10  19.0 

12  5659.61 

4  33  13.2 

14.2 

8.1 

0.54 

15 

717.9 

125644.09 

6  23  46.3 

10.4 

6.0 

0.40 

Mny   1 

10  14.0 

1255  56.40 

-4  29  30.8 

14.2 

8.1 

0.54 

16 

7  15.0 

1257  43.21 

-63139.9 

10.4 

5.9 

0.40 

2 

10   9.1 

12  54  55.69 

4  26   3.7 

14.1 

8.0  0.54 

17 

712.0 

125844.33 

63943.7 

10.3 

5.9 

0.39 

3 

10   4.2 

1253  57.55 

4  22  52.4 

14.0 

8.0 

0.54 

18 

7   9.1 

1259  47.40 

64757.4 

10.2 

5.8'0.39 

4 

959  3 

12  53  2.05 

^4  19  57.2 

14.0 

8.0 

0.53 

19 

7  6.3 

13  052.40 

6  5680.8 

10.1 

5.8  0.39 

5 

9  54.5 

1252  9.26 

4  17  18.4 

13.9 

7.9 

0.53 

20 

7   3.4 

13    159.27 

7  4  53.4 

10.1 

5.7 

0.39 

6 

949.8 

12  51  19.23 

-4  14  56.4 

13.8 

7.9  0.53 

21 

7  0.6 

13   3  7.98 

-7  1335.1 

10.0 

5.7 

0.38 

7 

9  45.0 

12  50  32.03 

4  1251.3 

13.7 

7.8  0.52 

22 

057.9 

13   4  18.52 

7  2225.6 

9.9 

5.70.38, 

8 

9  40.4 

12  49  47.71 

4  11    3.4 

13.7 

7.8  0.52 

1 

23 

6  55.2 

13   5  30.82 

7  3124.6 

9.8 

5.6  0.38 ; 

9 

9  35.8 

12  49   6.32 

4   9  32.9 

13.6 

7.8'  0.52 

24 

6  52.5 

13  6  44.88 

7  4031.8 

9.8 

5.6  0.38 

10 

9  31.2 

12  4827.88 

4    8  19.9 

13.5 

7.7 

0.52 

25 

6  49.8 

13   8  0.66 

7  49  47.0 

9.7 

5.5  0.37 

1         * 

11 

926.6 

1247  52.43 

-4    7  24.6 

13.5 

7.7  0.51 

26 

6  47.2 

13   918.13 

-7  59  10.0 

9.6 

5.5  0.371 

12 

922.2 

12  47  19.98 

4   6  46.9 

13.4 

7.6  0.51 

27 

6  44.6 

13  1037.27 

8  840.5 

9.6 

5.5:0.37 

13 

9  17.8 

12  46  50.54 

4   627.0 

13.3 

7.6  0.51 

28 

6  42.0 

13  1168.05 

8  18  18.3 

9.5 

5.4-0.36 

1 

14 

9  13.4 

124624.13 

4   6  24.8 

13.2 

7.5  0.50 

29 

6  39.4 

13  13  20.45 

828  3.1 

9.4 

5.4' 0J6 

15 

9   90 

12  46   0.76 

4   6  40.3 

13.1 

7.5  0.50 

30 

6  36.9 

1314  44.45 

83754.9 

9.4 

5.4 

D.36; 

16 

9   4.7 

• 

1«  45  40.41 

-4    7  13.4  13.0 

1 

7.4  0.50 

1 

July  1 

6  34.4 

13  1610.03 

-8  47  53.3 

9.3 

5.3;  0.36  ]| 

17 

9   0.5ll2  4523.07 

-4    8   4,1 

12.9 

7.4 

0.491 

2 

6  31.9 

13  1737.17 

-435758.1 

9.2 

5^ 

OSS! 
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FOB  TRANSIT  AT  WASHINGTON. 


Dat«. 


Mar.  I 
2 
3 

I 

4 


5 


6 
/ 
B 
9 
10 

M 
IS 
13 
14 
15 

16 
17 
18 
19 
90 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
Apr.  1 
2 
3 
4 

5 
6 

7 

8j 


10 
II 
12 
13 
14 

15 
16 


Mmw 

Time 

of 

Transit 


Apparent 

R.Aeoen8lon 

ftt 

TraAsit. 


li    m 
7  33.5 

7  29.8 

726.1 

7  22.4 

7  18.7 

7  14.9 
7  11.2 
7  7.5 
7  3.7 
6  59.9 

656.1 
652.3 
648.5 
6  44.6 
640.8 

6  37.0 
6  33.1 
629.2 
6  25.3 
621.4 

6  17.4 
6  13.5 
6  9.6 
6  5.6 
6    1.6 

5  57.6 
5  53.6 
5  49.6 
5  45.5 
541.5 

537.4 
533.4 
529.3 
525.2 
521.1 

5  17.0 
5  12.9 
5  8.7 
5  4.6 
5   0.4 

4  56.2 
4  52.0 
4  47.8 
4  43.5 
4  39.3 

4  35.1 
4  30.91 


h    m     8 
6  16   6.10 

6  1621.06 

6  1635.29 

616  48.78 
6  17    1.52 

6  17  13.52 
6  17  24.77 
6  17  35.26 
6  17  44.97 
6  17  53.92 

6  18  2.10 
6  18  9.51 
6  1816.14 
6  1821.99 
6  1827.05 

6  1831.33 
61834.83 
6  18  37.54 
61839.47 
6  18  40.62 

6  1840.98 
61840.56 
61839.35 
6  1837.36 
6  1834.59 

61831.04 
6  1826.71 
6  1821.61 
6  18  15.73 
618  9.08 

618  1.65 
6  17  53.46 

617  44.49 
617  34.76 
6  1724.28 

6  17  13.05 
6  17  1.06 
616  48.33 
6  16  34.86 
6  1620.68 


App*re 

[>eoImAt 


>rent 
DeoDnfttion 
at 
Transit. 


o     /     // 
[-20  2041.4 

20  21  12.0 

20  2142.4 

20  22  10.1 

20  22  35.8 

-20  22  59.6 
20  2-3  21.5 
20  2341.5 
20  23  59.6 
20  24  15.8 

-20  24  30.1 
20  24  42.5 
20  24  53.0 
20  25  1.6 
20  25  8.3 

-20  25  13.2 
20  25  16.1 
20  25  17.3 
20  25  16  5 
20  2513.9 

-20  25  9.4 
20  25  3.1 
20  24  54.9 
20  24  44.9 
20  24  33.1 

-20  24  19.5 
20  24  4.1 
20  23  46.8 
20  2327.8 
20  23  6.9 

-20  22  44.2 
20  2219.8 
202153.5 
202125.5 
20  20  55.7 

-202024.2 
20  19  50.8 
20  19  15.7 
20  1838.8 
20  18  0.2 


616  5.77-2017  19.9 
6  1550.14  20  16  37.8 
6  1533.82  20  1554.1 
61516.81    20  15   8.7 


614  59.12 


20  14  21.6 


614  40.77-2013  32.9 
614  21.76-20  12  42.6 


Hor. 
Par. 


J 


.7 
.7 
.7 
.7 

^ 

.7 
.7 
.7 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 


.8 
.8 
.8 
.8 
.8 

.8 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 


Polar 

Semi 

diam, 


18.1 
18.2 
18.2 
18.3 
18.3 

18.4 
18.5 
18.5 
18.6 
18.7 

18.7 
18.8 
18.8 
18.9 
18.9 

19.0 
19.1 
19.1 
19.2 
19.2 

19.3 
19.3 
19.4 
19.5 
19.5 

19.6 
19.6 
19.7 
19.8 
19.8 

19.9 
19.9 
20.0 
20.1 
20.1 

20.2 
20.2 
20.2 
20.3 
20.3 

20.4 
20.4 
20.5 
20.5 
20.6 

20.6 
20.7 


8.T.of 

Sem. 

PaM. 

Date. 

Mer. 

8 

1.37 

Apr.l5 

1.38 

16 

1..38 

17 

1.39 

18 

1.39 

19 

1.39 

20 

1.40 

21 

1.40 

22 

1.41 

23 

1.41 

24 

1.42 

25 

1.42 

26 

1.43 

27 

1.43 

28 

1.43 

29 

1.44 

30 

1.44 

May  1 

1.45 

2 

1.45 

3 

1.46 

4 

1.46 

5 

1.46 

6 

1.47 

7 

1.47 

8 

1.48 

9 

1.48 

10 

1.48 

11 

1.49 

12 

1.49 

13 

1.50 

14 

1.50 

15 

1.51 

16 

1.51 

17 

1.52 

18 

1.52 

19 

1.53 

20 

1.53 

21 

1.53 

22 

1.54 

23 

1.54 

24 

1.54 

25 

1.55 

26 

1.55 

27 

1.56 

28 

1.56 

29 

1.56 

30 

1.57 

31 

Mean 

Time 

of 

Transit 


h    m 
4  35.1 

4  30.9 

4  26.7 

4  22.4 

4  18.1 

4  13.8 
4  9.5 
4  5.2 
4  0.9 
3  56.5 

3  52.2 
3  47.9 
3  43.5 
3  39.2 
3  34.8 

3  30.4 
326.0 
3  21.6 
3  17.2 
3  12.8 

3  8.4 
3  4.0 
2  59.6 
2  55.2 
250.7 

2  46.3 
241.9 
2  37.4 
233.0 
228.5 

224.1 
219.6 
215.2 
2  10.7 
2  6.3 

2  1.8 
157.3 
152.9 
148.4 
143.9 

139.5 
135.0 
130.6 
126.1 

121.7 

I 
1  17.2 

I  12.8 


Apparent 

KAseensioD 

at 

Transit 


h   m     8 
6  14  40.77 

614  21.76 

6  14    2.10 

6  1341.81 

613  20.90 

6  12  59.40 
6  12  37.31 
6  12  14.64 
6  1151.40 
6  1127.61 

6  11  3.30 
6  10  38.46 
6  10  13.12 
6   947.29 


Apparent 

Decunatton 

at 

Tranuit. 


-20  13  32.9 
20  1242.6 
20  1 1  50.7 
20  10  57.2 
20  10   2.2 

-20  9  5.6 

20  8  7.5 

20  7  8.0 

20  6  7.0 

20  5  4.5 

-20  4    0.8 

20  2  55.6 

20  1.49.1 

20  0  41.4 


6   9  20.99    19  59  32.2 


6  8  54.23 
6  8  27.02 
7  59.40 
7  31.37 
7   2.95 


6 
6 
6 


6 
6 
6 
6 
6 


634.17 
6  5.04 
535  59 
5  5.82 
4  35.78 


6  4    5.47 

6  3  34.91 

6  3   4.14 

6  2  33.17 

6  2   2.03 

6  130.74 
6  0  59.32 
6  0  27.80 
559  56.19 
5  59  24.52 

5  58  52.80 
5  5821.07 
5  57  49.34 
5  57  17.63 
5  56  45.97 

556  14.37 
5  55  42.86 
5  5511.45 
5  54  40.17' 
554   9.04 

5  53  38.07 
5  53   7.20 


-195821.8 
19  57  10.2 
19  55  57.5 
19  54  43.6 
19  53  28.6 

-19  52  12.4 
19  50  55.3 
19  4937.2 
19  48  18.1 
19  46  58.2 

-19  45  37.5 
19  44  16.0 
19  42  53.6 
19  4130.9 
19  40   7.4 

-19  38  43.3 
19  37  18.8 
19  3553.8 
19  34  28.4 
19.33   2.8 

-19  3136.9 
19  30  10.8 
19  28  44.7 
19  27  18.4 
1925  52.1 

-1924  25.9 
1922  59.9 
19  2134.0 
19  20  8.3 
19  18  43.0 

-1917  18.1 
19  15  53.5 


Hor. 
Par. 


// 
1.9 

1.9 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 


Polar 
Semi- 
diam. 


20.6 
20.7 
20.7 
20.8 
20.8 

20.9 
20.9 
21.0 
21.0 
21.0 

21.0 
21.1 
21.1 
21.1 
21.2 

21.2 
21.2 
21.3 
21.3 
21.4 

21.4 
21.4 
21.5 
21.5 
21.5 

21.5 
21.5 
21.6 
21.6 
21.6 

21.6 
21.6 
21.6 
21.6 
21.6 

21.6 
21.6 
21.6 
21.6 
21.6 

21.6 
21.6 
21.6 
21.6 
21.6 

21.6 
21. Ol 


8.T.of 
Sem. 
Pass. 
Mer. 


8 

1.56 

1.57 

.57 

.57 

.57 

.58 

58 

.58 

i.59 

59 

.59 

.60 

1.60 

60 

.61 

.61 
.61 
.61 
.61 
.61 

.62 

.62 

.62 

1.62 

.62 

.62 
.62 
.62 
.63 
.63 

.63 
.63 
.63 
.63 
.63 

.63 
.63 
.63 
.63 
.63 

.63 
.63 
.63 
.63 
.63 

.62 
.62 
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FOE  TRANSIT  AT  WASHDTGKrOlSr. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.Aaoenslon 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

2.0 

Polar 
Seml- 
diam. 

II 
21.6 

S.T.of 
Sem. 
Pass. 
Mer. 

s 
1.62 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

II 
1.9 

Polar 

Semi 

dimn. 

II 
19.6 

8.T.of, 
Bern. 
Pnaa.' 
Mer. 

June  1 

h    m 
11    8.3 

h  m    8 
155236.73 

O        1        II 

-19  14  29.5 

Jlll3r|7 

-    h    m 
7  52.7 

b  m    s 
1537  44.81 

O       1        II 

-18  36  25.0 

•  1 
1.48 

2 

11    3.9 

15  52  6.40 

19  13  6.0 

2.0 

21.6 

1.62 

18 

7  48.7 

1537  40.78 

18  3626.0 

1.8 

19.8 

i.48 

3 

10  59.5 

15  5136.32 

19  1143.2 

2.0 

21.6 

1.62 

19 

7  44.7 

1537  37.51 

18  3629.5 

1.8 

19.7 

1.46 

4 

10  55.0 

15  51    6.50 

19  1021.1 

2.0 

21.5 

1.62 

20 

740.7 

15  37  34.98 

18  3635.6 

1.8 

19.6 

1.47' 

5 

10  50.6 

15  50  36.98 

19   8  59.7 

2.0 

21.5 

1.62 

21 

7  36.7 

15  37  33.19 

1836  44.2 

1.8 

19.6 

1.47' 

6 

10  46.2 

15  50   7.76 

-19   7  39.3 

2.0 

21.5 

1.61 

22 

7  32.8 

15  37  32.15 

-18:3655.3 

1.8 

19.5 

1.46* 

7 

1041.8 

15  49  38.88 

19   6  19.8 

2.0 

21.5 

1.61 

23 

728.8 

15  37  31.85 

18  37  9.0 

1.8 

19.5 

1.46, 

8 

10  37.4 

15  49  10.35 

19  5    1.2 

2.0 

21.5 

1.61 

24 

7  24.9 

15  37.32.30 

183725.2 

1.8 

19.4 

1.46. 

9 

1033.0 

15  48  42.21 

19  3  43.8 

2.0 

21.4 

1.61 

25 

7  21.0 

15  37  33.49 

18  37  43.8 

1.8 

19.4 

1.45 1 

10 

10  28.6 

15  4814.44 

19   2  27.4 

2.0 

2^1.4 

1.61 

26 

717.1 

15  37  35.43 

18  38  4.9 

1.8 

19.3 

1.45 1 

11 

10  24.2 

15  47  47.08 

-19    1  12.2 

2.0 

21.4 

1.60 

27 

7  13.2 

15  37  38.11 

-18  3828.6 

1.8 

19.3 

1.44 

12 

10  19.8 

15  4720.15 

18  59  58.3 

2.0  21.4 

1.60 

28 

7   9.4 

153741.52 

183854.7 

1.8 

19.2 

1.44 

13 

10  15.4 

15  4*6  53.67 

185845.6 

2.0  21.3 

1.60 

29 

7   5.5 

1537  45.68*   18  3923.3 

1.8 

19.2 

1.43 

14 

1011. 1 

15  46  27.65 

18  57  34.3 

2.0  21.3 

1.60 

30 

7    1.6 

15.37  50.58    183954.3 

1.8 

19.1 

1.43 

15 

10   6.7 

1546   2.10 

18  56  24.5 

2.0 

21.3 

1.60 

31 

6  57.8 

1 5  37  56.20 

18  4027.7 

1.8 

19.0 

1.43 

16 

10   2.4 

15  45  37.04 

-18  55  16.1 

2.0  21.2 

1.59 

Aug.  1 

6  54.0 

15  38  2.57 

-18  41    3.7 

1.6 

19.0 

1.42 

17 

9  58.0 

154512.50 

18  54    9.3 

2.0;21.2 

1.59 

2 

6  50.2  15:)8   9.66 

184142.0 

1.8 

16.9 

1.42! 

18 

9  53.7 

15  44  48.47 

18  53   4.1 

2.0  21.2 

1.59 

3 

6  46.4 

153817.50 

184222.6 

1.8 

ia9 

1.41 

19 

9  49.4 

15  44  24.97 

18  52   0.6 

2.0  21.2 

1.59 

4 

6  42.6 

153826.06 

18  43   5.7 

1.8 

18.6 

1.41, 

20 

9  45.1 

15  44   2.02 

18  50  58.8 

2.0  21.1 

1.58 

5 

6  38.8 

15  3835.37 

184351.3 

1.8 

16.6 

i.4l! 

21 

9  40.8 

1543  39.62 

-18  49  58.8 

2.0  21.1 

1 

1.58 

6 

6  35.0  15  3845.40 

-18  44  39.2 

1.8 

16.7 

1.40 

22 

9  36.5 

15  43  17.80 

18  49   0.6 

2.0  21.1 

1 

1.58 

7 

631.3  153856.15 

184529.4 

1.8 

16.7 

1.40 

23 

9  32.2 

1542  56.56 

1848   4.3 

2.0^21.0 

1.57 

8 

6  27.5  15  39   7.62 

184621.9 

1.8 

16.6 

1.39 

24 

927.9 

1542  35.92 

18  47   9.8 

2.0,21.0 

1.57 

9 

6  23.8:  15  3919.80 

18  4716.8 

1.7 

16.6 

1.39 

25 

923.7 

15  42  15.87 

18  46  17.4 

2.0  20.9 

1.57 

10 

6  20.1 

15  39  32.70 

18  4813.8 

1.7 

16.5 

1.39 

26 

9  19.4 

15  4156.43 

-18  45  26.9 

2.0  20.9 

1.56 

11 

616.4 

1539  46.31 

-18  49  13.1 

1.7 

16.5 

1.38; 

27 

9  15.2 

15  4137.61 

1844  38.4 

2.0, 20.8 

1.56 

12 

612.7 

15  40   0.62 

18  50  14.6 

1.7 

ia4 

1.38 

28 

910.9 

1541  19.42 

184351.9 

2.0, 20.8 

1.56 

13 

6   9.0 

154015.64 

18  51  18.4 

1.7 

16.3 

I.38J 

29 

9   6.7 

1541    1.88 

1843   7.6 

1 .9  20.7 

1.55 

14 

6   5.3 

15  40  31.35 

185224.2 

1.7 

16.3 

1.37 

30 

9   2.5 

15  40  44.99 

18  4225.3 

1.9  20.7 

1.55 

15 

6    1.7 

1540  47.75 

18  5332.2 

1.7 

I&2 

1.37 

July  I 

8  58.3 

15  40  28.75 

-184145.3 

1.9 

20.6 

1.55 

16 

5  58.0 

1541    4.83 

-1854  42.4 

1.7 

16.2 

1.36 

2 

8  54.1 

1540  13.19 

18  41    7.4 

1.9 

20.6 

1.54 

17 

5  54.4 

154122.58 

185554.6 

1.7 

16.1 

1.36 

3 

8  49.9 

15  39  58.30 

184031.8 

1.9 

20.5 

1.54 

18 

550.8 

154141.01 

1857  8.7 

1.7 

l&l 

1.36 

4 

845.8 

1539  44.11 

18  39  58.6 

1.9 

20.5 

1.54 

19 

547.2 

1542  0.11 

185824.9 

1.7 

l&O  1.35 
16.0  1.35 

5 

841.6 

15  3930.60 

18  39  27.6 

1.9 

20.4 

1.53 

20 

543.6 

154219.87 

185943.0 

1.7 

6 

8  37.4 

15  39  17.80 

-18  38  58.9 

1.9 

20.4 

1.53 

21 

5  40.0 

15  4240.28 

-19   1    3.0 

1.7 

17.9 

1.35 

7 

8  33.3 

15  39  5.71 

18  38  32.6 

1.9 

20.3 

1.52 

22 

5  36.4 

1543   1.34 

19  224.9 

1.7 

17.9 

1.34 

8 

829.2 

15  3854.33 

1838   8.7 

1.9 

20.3 

1.52 

23 

5  32.8 

15  4323.05 

19   348.6 

1.7 

I7.« 

1.34: 

9 
10 

825.1 
821.0 

1538  43.66 
15  38  33.72 

18  37  47.2 
1837  28.2 

1.9 

1.9 

20.2 
30.2 

1.52 
1.51 

24 

25 

529.2 
525.7 

15  4345.41 
15  44   8.40 

19  514.2 
19  6  41.6 

1.7 
1.7 

I7.a  1.34 

17.71 1.33! 

17.7  1.33 , 
17.6  1.32 

11 

8  16.9 

153824.52 

-18  37  11.6 

1.9 

20.1 

1.51 

26 

5  22.2 

1544  32.03 

-19  810.7 

1.7 

12 

812.8 

15  38  16.06 

1836  57.6 

1.9 

20.1 

1.50 

27 

518.6 

15  44  56.28 

19  941.5 

1.7 

13 

8   8.8 

1538  8.33 

1836  46.1 

1.9 

20.0 

1.50 

28 

515.1 

15  4522.15 

1911  14.0 

1.6 

i7.d 

1.32 

14 

8  4.7 

15  38    1.34 

1836  37.0 

1.9 

20.0 

1.50 

29 

5  11.6 

154546.65 

191248.2 

1.6 

17.5 

1.31 

15 

8  0.7 

15.37  55.09 

1836  30.5 

1.9 

19.9 

1.49 

30 

5   8.1 

15  46  12.75 

1914  24.0 

1.6 

17.5 

1.31, 

16 
17 

7  56.7 
7  52.7 

1537  49.58 
15  37  44.81 

-18  36  26.5 
-18-36  25.0 

1.9 
1.9 

19.9 
19.8 

1.49 
1.48 

31 
32 

5  4.6 
5    1.1 

15  4639.46 
15  47   6.78 

-19  16   1.3 
Ll9  17  40.2' 

1.6 
1.6 

17.4| 
17.4! 

1.31 
1.30 

8ATUEN,    1888. 
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FOE  TEANSIT  AT  WASHINGTON. 

DftU. 

1 

Jan.  0 

Meui 

Time 

of 

Timnsit 

h    m 
13  47.7 

Apparent 

R.  Aaoensios 

at 

Transit. 

Apparent 

DeoUnaiion 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

1* 
9.5 

S.T.of 
Sem. 
Pass. 
Her. 

Date. 

Mean 

Time 

of 

Tranait. 

Apparent 

&.  AaoenaioD 

at 

Transit. 

h  m     B 
8  14  25.95 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

It 
I.l 

Polar 
Semi- 
diam. 

ax.of 

Sem. 
Pass. 
Mer. 

h    m     8 
8  29  11.33 

+  I9  30  46!7 

a 
0.72 

Feb.  15 

h    m 
10  32.1 

a    1     II 
+20  25   4.2 

//       a 
9.5  0.73 

1 

13  43.5 

8  28  53.95 

19  3155.6 

9.6 

0.72 

16 

10  27.9 

814    8.83 

20  26   3.1 

I.l 

9.5  0.72 

1          2 

13  39.2 

8  28  36.32 

19  33   5.2 

9.6 

0.72 

17 

1023.7 

813  51.98 

2027    I.l 

I.l 

9.5  0.72 

3 

13  36.0 

828  18.46 

19  34  15.5 

9.6 

0.72 

18 

10  19.5 

813  35.41 

20  27  57.9 

I.l 

9.5  0.72 

1          ' 

13  30.8 

828  0.38 

19  3526.4 

9.6 

0.72 

19 

10  15.3 

8  1319.12 

20  28  53.7 

I.l 

9.5  0.72 

5 

13  26.6 

8  27  42.08 

+19  3637.8 

9.6 

0.73 

20 

1011. 1 

8  13   3.11 

+20  29  48.4 

I.l 

9.5  0.72 

6 

13  22.3 

82723.57 

19  37  49.8 

9.6 

0.73 

21 

10   6.9 

8  12  47.40 

20  30  42. 1 

I.l 

9.5  0.72 

7 

13  18.1 

8  27   4.87 

19  39   2.3 

9.6 

0.73 

•22 

10   2.7 

812  32.01 

20  31  34.6 

I.l 

9.5  0.72 

8 

13  13.8 

8  26  45.99 

19  4015.2 

9.6 

0.73 

23 

9  58.5 

812  16.93 

20  32  25.9 

1.1 

9.5  0.72 

9 

13   9.6 

8  26  26.94 

19  4128.5 

9.6 

0.73 

24 

9  54.3 

8  12  2.17 

20  33  16.1 

1.1 

9.5  0.72 

10 

13   5.3 

826   7.72 

+19  42  42.2 

9.6 

0.73 

25 

9  50.2 

8  1 1  47.75 

+20  34   5.1 

I.l 

9.4;  0.72 

11 

13    1.1 

8  25  48.35 

1943  56.2 

9.6 

0.73 

26 

9  46.0 

8  1 1  33.66 

20  34  52.9 

1.1 

9.4  0.72 

12 

12  56.8 

8  25  28.85 

19  4510.4 

9.6 

0.73 

27 

941.8 

811  19.92 

20  35  39.4 

1.1 

9.4  0.72 

13 

1252.6 

825  9.21 

1946  24.9 

9.6 

0.73 

28 

9  37.7 

8  11    6.5«> 

20  36  24.7 

1.1 

9.4 

0.72 

14 

12  48.3 

8  24  49.46 

19  47  39.6 

9.6 

0.73 

29 

9  33.5 

8  10  53.47 

20  37   8.8 

I.l 

9.4 

0.72 

15 

12  44.0 

824  29.60 

+194854.4 

9.6 

0.73 

Mar.  1 

929.4 

810  40.79 

+20  37  51.6 

I.l 

9.4 

0.71 

16 

12  39.8 

824   9.65 

19  50   9.2 

9.6 

0.73 

2 

9  25.3 

810  28.48 

20  38  33.2 

1.1 

9.4 

xj.lX 

17 

12  35.5 

823  49.62 

19  5124.2 

9.6 

0.73 

3 

921.1 

81016.55 

20  39  13.4 

I.l 

9.4 

0.71 

18 

12  31.2 

8  23  29.53 

19  5239.1 

9.6 

0.73 

4 

917.0 

810   4.99 

20  39  52.4 

1.1 

9.3 

0.71 

19 

1227.0 

8  23  9.38 

19  53  54.0 

9.6 

0.73 

5 

912.9 

8  9  53.83 

20  40  30.1 

1.1 

9.3 

0.71 

,      «o 

1222.7 

82249.19 

+19  55   8.9 

9.6 

0.73 

6 

9   8.8 

8  9  43.06 

+20  41    6.5 

I.l 

9.3 

0.71 

1        21 

12  18.4 

8  22  28.97 

19  5623.6 

9.6 

0.73 

7 

9   4.7 

8  9  32.69 

204141.5 

1.1 

9.3 

0.71 

22 

12  14.2 

,822  8.72 

19  57  38.2 

9.6 

0.73 

8 

9   0.6 

8  9  22.72 

20  42  15.2 

1.1 

9.3 

0.71 

t        ^ 

12   9.9 

8  21  48.47 

19  58  52.5 

9.6 

0.73 

9 

8  56.5 

8  913.16 

20  42  47.5 

1.1 

9.3 

0.71 

24 

12   5.6 

82128.21 

20   0   6.7 

9.6 

0.73 

10 

8  52.4 

8  9   4.01 

20  43  18.5 

1.0 

9.3 

0.71 

!        25 

12    1.4 

821    7.98 

+20    120.6 

9.6 

0.73 

11 

848.3 

8  855.29 

+20  43  48.1 

1.0 

9.2 

0.70 

26 

1157.1 

8  20  47.75 

20   2  34.1 

9.6 

0.73 

12 

8  44.3 

8  8  46.98 

20  44  16.3 

1.0 

9.2 

0.70 

27 

1^  52.8 

8  20  27.57 

20   3  47.3 

9.6 

0.73 

13 

8  40.2 

8   8  39.12 

20  44  43.2 

1.0 

9.2 

0.70 

28 

1 1  48.6 

820  7.45 

20   5   0.2 

9.6 

0.73 

14 

836.1 

8  8  31.68 

20  45   8.6 

1.0 

9.2 

0.70 

29 

1 1  44.3 

8  19  47.38 

20   612.5 

9.6 

0.73 

15 

8  32.1 

8  824.68 

20  45  :)2.7 

1.0 

9.2 

0.70 

30 

1 1  40.0 

8  19  27.38 

+20   7  24.4 

9.6 

0.73 

16 

828.0 

8  8  18.12 

+20  45  55.4 

1.0 

9.2 

0.70 

31 

1 1  35.8 

8  19   7.47 

20   8  35.8 

9.6 

0.73 

17 

8  24.0 

8  812.00 

20  46  16.6 

1.0 

9.2 

0.70 

,'F«*b.  1 

1131.5 

81847.65 

20   9  46.7 

9.6 

0.73 

18 

8  20.0 

8   8  6.33 

20  46  36.5 

1.0 

9.1 

0.70 

'           2 

1127.3 

8  18  27.92 

20  10  57.0 

9.6 

0.73 

19 

8  16.0 

8   8    1.10 

2046  54.9 

1.0 

9.1 

0.70. 

3 

1123.0 

8  18  8.31 

20  12  6.7 

9.6 

0.73 

20 

8  12.0 

8  7  56.32 

20  47  11.9 

1.0 

9.1 

0.69 

4 

II  18.7 

8  17  48.83 

+20  1315.8 

9.6 

0.73 

21 

8   7.9 

8   7  51.98 

+20  47  27.6 

1.0 

9.1 

0.69 

5 

11  14.5 

8  17  29.48 

20  14  24.2 

9.6 

0.73 

22 

8  3.9 

8   748.10 

20  4741.8 

1.0 

9.1 

0.69 

6 

11  10.2 

8  17  10.27 

201531.9 

9.6 

0.73 

23 

8  0.0 

8  7  44.67 

20  47  54.6 

1.0 

9.1 

0.69 

7 

11    6.0 

8  16  51.23 

20  16  38.8 

9.6 

0.73 

24 

7  56.0 

8   7  41.69 

20  48   6.0 

1.0    9.0|0.69  1 

8 

11    1.7 

8  16  32.36 

20  17  45.0 

9.6 

0.73 

25 

7  52.0 

8   7  39.17 

20  48  16.0 

1.0    9.0 

0.69 

9 

10  57.5 

8  1613.67 

+20  18  50.4 

1.1 

9.6 

0.73 

26 

7  48.0 

8   7  37.10+20  48  24.6 

1                    1 

1.0    9.0  0.69 

10 

10  53.3 

8  1555.18 

201955.0,    1.1 

9.6 

0.73 

27 

7  44.1 

8   7  35.49    20  48  31.8, 

1.0    9.0;  0.69 

II 

10  49.0 

8  15  36.89 

20  20  58.7 

1.1 

9.6 

0.73 

28 

7  40.1 

8   7  34.33    20  48  37.5 

1.0 

9.0  0.68  1 

12 

10  44.8 

8  1518.81 

2022    1.4 

1.1 

9.6  0.73 

29 

7  36.2 

8   7  33.63    20  48  41.8 

1.0 

9.0 

0.68 

13  10  40.6 

8  15  0.95 

20  23   3.3 

I.l 

9.6  0.73 

30 

7  32.3 

8   7  33.38    20  48  44.8 

1.0 

9.0  0.68 

14   10  36.3 

8  14  43.33 

+20  21   4.2     I.I,'   9.5 

0.73 

31 

7  28.3 

8   7  33.59+20  48  46.3, 

1.0 

9.0  0.68 

isl 

1032.1 

8  14  25.95 

+20  25   4.2 

l.I! 

9.5 

0.73 

Apr.    1 

7  24.4 

8   7  34.25 

+20  48  46.4' 

I.O 

8.9. 

0.68 . 
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SATUEN,   188a 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Apr.  1 
2 
3 
4 
5 

6 
7 

8 

9 

]0 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


Mean 

Time 

of 

Transit. 


Nov.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 

17 


Apparent 

R.  Ascension 

at 

Transit. 


h    ra 
7  24.4 

7  20.5 

716.6 

7  12.7 

7  8.8 

7  4.9 
7  I.O 
6  57.2 
6  53.3 
6  49.4 

6  45.6 
6  41.8 
6  37.9 
6  34.1 
6  30.3 

626.5 
622.7 
618.9 
6  15.1 
6  11.3 

6  7.6 
6  3.8 
6  0.1 
556.3 
5  52.6 

5  48.8 
5  45.1 
541.4 
537.6 
533.9 

18  40.5 
1836.8 
18  33.1 
1829.3 
1825.6 

1821.8 
1818.1 
1814.3 
1810.5 
18   6.7 

18  2.9 
17  59.1 
17  55.3 
1751.5 
17  47.7 

17  43.9 
17  40.0 


h 
8 

8 

8 

8 

8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 


m     s 
7  34.25 

7  35.37 

7  36.94 

7  38.97 

7  41.46 

7  44.41 
7  47.80 
7  51.65 

7  55.96 

8  0.71 

8  5.92 
8  11.58 
817.68 
824.23 
8  31.22 


8  8  38.65 

8  846.52 

8  854.82 

8  9   3.55 

8  912.71 

8  9  22.29 
8  9  32.30 
8  942.72 
8  9  53.56 
810   4.80 

8  10  16.45 
81028.51 
81040.97 

810  53.82 

811  7.07 

92915.8 

9  29  27.94 
9  29  39.67 
9  2951.00 
9  30    1.92 

9  30  12.44 
9  30  22.56 
9  30  32.26 
9  3041.55 
9  30  50.42 

9 .30  58.88 
9  31  6.9-2 
9  31  14.54 
9  3121.74 
9  31  28.52 

9  3134.87 
9  3140.79 


Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
1.0 

Polar 
Semi- 
diam. 

II 

8.9 

8.T.of 
Sem. 
Pass. 
Mer. 

O        1        II 

+20  48  46.4 

0.68 

20  48  45.1 

1.0 

8.9 

0.68 

20  48  42.4 

1.0 

8.9 

0.68 

20  48  38.3 

1.0 

8.9 

0.68 

20  48  32.8 

1.0 

8.9 

0.68 

+20  48  25.9 

1.0 

8.9 

0.67 

20  48  17.6 

1.0 

8.8 

0.67 

20  48   7.9 

1.0 

8.8 

0.67 

20  47  56.8 

1.0 

8.8 

0.67 

20  47  44.3 

1.0 

8.8 

0.67 

+20  47  30.4 

1.0 

8.8 

0.67 

20  4715.1 

1.0 

8.7 

0.67 

20  46  58.4 

1.0 

8.7 

0.67 

20  46  40.4 

1.0 

8.7 

0.66 

20  4621.0 

1.0 

8.7 

0.66 

+20  46  0.2 

1.0 

8.7 

0.66 

20  45  38.1 

1.0 

8.7 

0.66 

20  45  14.7 

1.0 

8.6 

0.66 

20  44  49.9 

1.0 

8.6 

0.66 

20  44  23.7 

1.0 

8.6 

0.66 

+20  43  56.2 

1.0 

8.6 

0.66 

20  43  27.4 

1.0 

8.6 

0.65 

20  42  57.2 

1.0 

8.6 

0.65 

20  42  25.7 

1.0 

8.6 

0.65 

204153.0 

1.0 

8.5 

0.65 

+204118.9 

1.0 

8.5 

0.65 

20  40  43.5 

1.0 

8.5 

0.65 

20  40  6.9 

1.0 

8.5 

0.65 

20  39  28.9 

1.0 

8.5 

0.65 

20  38  49.6 

1.0 

8.5 

0.64 

+154623.6 

1.0 

8.4 

0.62 

1545  36.9 

1.0 

8.4 

0.63 

15  44  52.2 

1.0 

8.5 

0.63 

1544   9.3 

1.0 

8.5 

0.63 

15  4328.5 

1.0 

8.5 

0.63 

+154249.6 

1.0 

85 

0.63 

154212.6 

1.0 

8.5 

0.63 

154137.7 

1.0 

8.5 

0.63 

1541    4.7 

1.0 

8.5 

0.63 

15  40  33.8 

1.0 

8.6 

0.63 

+1540   4.9 

1.0 

8.6 

0.64 

1539  38.1 

1.0 

8.6 

0.64 

15  3913.3 

1.0 

8.6 

0.64 

15  38  50.5 

1.0 

8.6 

0.64 

15  3829.8 

1.0 

8.7 

0.64 

+15  3811.2 

1.0 

8.7 

0.64 

+1537  54.7 

1.0 

8.7 

0.64 

Date. 


Mean 

Time 

of 

Transit 


Nov.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

Dec.  I 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


h    ra 
7  43.9 

7  40.0 

7  36.2 

7  32.4 

7  28.5 

7  24.6 
7  20.8 
7  16.9 
713.0 
7   9.1 

7  5.2 
7  1.3 
6  57.4 
653.5 
6  49.6 

6  45.6 
641.7 
6  37.7 
6  33.8 
6  29.8 

6  25.8 
6  21.8 
6  17.9 
613.9 
6  9.9 


6  5.9 
6  1.8 
567.8 
553.8 
5  49.8 

545.7 
541.7 
537.6 
533.5 
529.5 

525.4 
521.3 
5  17.2 
513.1 
5   9.0 


Apparent 

R.  Ascension 

at 

Transit. 


h  m     s 
9  3134.87 

9  3140.79 

9  3146.29 

93151.36 

9  3155.99 

9  32  0.19 
9  32  3.95 
9  32  7.28 
9  3210.17 
9  3212.62 

9  32  14.63 
9  3216.20 
9  32  17.33 
9  3218.01 
9  3218.24 


9  3218.03+15 
9  3217.38 
9  3216.29 
9  3214.75 
9  32  12.78 


932  10.36 +-15 
9  32  7.50 
9  32  4.21 
932  0.48 
9  3156.33 


9  3151.74 
9  3146.73 
9  3141.29 
9  3135.43 
9  3129.16 

93122.47 
9  31  15.36 
931  7.84 
9  30  59.93 
9  3051.61 


Apparent 

Declination 

at 

Transit. 


O       I       n 

+153811.2 
1537  54.7 
15  37  40.2 
15  3727.9 
15  37  17.7 

+1537  9.6 
15  37  3.7 
1536  59.8 
15  36  58.2 

1536  58.7 

+15  37    1.3 

1537  6.0 
153712.9 
153722.0 
15  37  33.2 


37  46.61 

1538  2.1 
153819.8 
153839.6 

1539  1.5 


3925.6 
153951.8 
154020.0 
154050.3 
154122.7 


+15  4157.2 
15  42  33.7 
154312.1 
15  43  52.61 
1544  35.1 

+•154519.5 
15  46  5.8 
15  4654.1 
1547  44.3 
15  48  36.3 


9  30  42.88+15 
9  30  33.77 
930  24.26 
9  30  14.36 
930   4.08 


5  4.9;  9  2953.41 

5   0.8  9  29  42.37 

4  56.7  929  30.97 

4  52.6  9  29  19.20 


4  48.4 

4  44.3 
4  40.1 


929   7.08 


928  54.60 
92841. 


4930.2 
1550  25.9 
155123.4 
155222.6 
155323.6 


+15  54  26.3 
15  5530.7 
15  5636.7 
15  57  44.3 
15  5853.5 


+16  0   4.2 
77+16    116.5 


Hor. 
Par. 


II 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

1 

.1 
J 


Polar 

Semi 

diam 


II 


8.T.or 
Sen. 


Mer. 


8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.8 
8.8 
8.8 
8.8 

8.8 

8.8 
8.9 
8.9 
8.9 

8.9 
8.9 
8.9 
8.9 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.1 
9.1 
9.1 
9.1 
9.1 

9.1 
9.2 
9.2 
9.2 
9.2 

9.2 
9.2 
9.2 


9.3  0.69 
9.3  0.69 


s 
0.64 

0.64 

0.64 

0.65 

0.65 

0.65 
0.65 
0.65 
0.65 
0.65 

0.65 
0.65 
0.66 
0.66 
0.66 

0.66 
0.66 
0.66 
0.66 
0.66 

0.67 
0.67 
0.67 
0.67 
0.67 

0.67 
0.67 
0.67 
0.68 
0.68 

0.66 
0.68 
0.68 
0.68 
0.68 

0.68 
0.68 
0.68 


URANUS,   1888. 


407' 


FOE  TRANSIT  AT  WASHINGTON. 

Dmto. 

Maui 

Time 

of 

Tnnait. 

ApiMtfeot 

KABoenaion 

at 

Tranidt 

ApjMrent 

DeeUDAlioii 

at 

Traaait. 

Hor. 
Par. 

Seml- 
diam. 

S.T.of 
8eiD. 
Pasa. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Ap|»arent 

B.  Aaoenaion 

at 

Transit. 

Apparent 

DeoImatioD 

at 

Transit- 

Hor. 
Par. 

/< 
O.i, 

Semi- 
diam. 

u 
1.9 

ax  of 

8em. 
Pass. 

Mer. 

B 

0.13 

Jan.    1 

h    m 
18  17.8 

b 
13 

m     8 
3  57.44 

o 
-6 

1    It 
547.3 

0.5 

1.8 

0.13 

Feb.  15 

h   m 
1530.4 

h    m     s 
13    3  33.06 

0       1       II 

-6    1  47.8 

S 

18  13.9 

13 

4    1.43 

6 

6  9.8 

0.5 

1.8 

0.13 

16 

15  16.4 

13    3  38.03 

6    1  15.0 

0.5 

1.9 

0.13 

3 

18  10.0 

13 

4    5.19 

6 

631.1 

0.5 

1.8 

0.13 

17 

15  13.4 

13   3  33.80 

6   041.1 

0.5 

1.9 

0.13 

4 

18  6.3 

13 

4   8.76 

6 

651.1 

0.5 

1.8 

0.13 

18 

15   8.4 

13   317.43 

6   0   6.3 

0.5 

1.9 

0.13 

5 

18  3.3 

13 

4  13.13 

6 

7   9.8 

0.5 

1.8 

0.13 

19 

15   4.4 

13   3  11.87 

5  59  30.4 

0.5 

1.9 

0.13 

<           6 

1 

17  58.4 

13 

4  15.39 

-6 

7  37.2 

0.5 

1.8 

0.13 

30 

15   0.4 

13   3   6.16 

-5  5«  53.6 

0.5 

1.9 

0.13 

7 

17  54.5 

13 

4  18.35 

6 

7  43.3 

0.5 

1.8 

0.13 

31 

14  56.3 

13   3   0.38 

5  58  15.8 

0.5 

1.9 

0.13 

8 

17  50.7 

13 

4  31.00 

6 

7  58.3 

0.5 

1.8 

0.13 

33 

14  53.3 

13   3  54.35 

5  57  37.0 

0.5 

1.9 

0.13 

9 

17  46.8 

13 

4  33.54 

6 

811.8 

0.5 

1.8 

0.13 

33 

14  48.3 

13   348.06 

556  57.3 

0.5 

1.9 

0.13 

10 

17  43.9 

13 

4  35.87 

6 

834.1 

0.5 

1.8 

0.13 

34 

14  44.3 

13   341.73 

556  16.7 

0.5 

1.9 

0.13 

II 

1 

17  39.0 

13 

4  37.99 

-6 

8  35.1 

0.5 

1.8 

0.13 

35 

14  40.3 

13   3  35.33 

-^  55  35. 1 

0.5 

1.9 

0.13 

1^4 

17  35.1 

13 

4  39.91 

6 

844.8 

0.5 

1.8 

0.13 

36 

14  36.1 

13  338.59 

5  54  53.7 

0.5 

1.9 

0.13 

13 

17  31.3 

13 

4  31.61 

6 

8  53.3 

0.5 

1.8 

0.13 

37 

14  33.1 

13   331.81 

5  54   9.5 

0.5 

1.9 

0.13 

1          '' 

17  37.3 

13 

4  33.10 

G 

9   0.3 

0.5 

1.8 

0.13 

38 

14  38.0 

13  3  14.89 

5  53  35.4 

0.5 

1.9 

0.13 

■         15 

1733.4 

13 

4  34.38 

6 

9  6.1 

0.5 

1.8 

0.13 

39 

14  34.0 

13   3  7.83 

5  53  40.4 

0.5 

1  9 

0.13 

16 

17  19.4 

13 

4  35.45 

-6 

9  10.7 

0.5 

1.8 

0.13 

Mar.  1 

14  19.9 

13  3  0.63 

-5  5154.7 

0.5 

1.9 

0.13 

17 

17  15.5 

13 

4  36.31 

6 

913.9 

0.5 

1.8 

0.13 

3 

14  15.9 

13    153.31 

551    8.3 

0.5 

1.9 

0.13 

18 

1711.6 

13 

4  36.96 

6 

915.8 

0.5 

1.8 

0.13 

3 

1411.9 

13    1  45.85 

5  50  30.9 

0.5 

1.9 

0.13 

19 

17   7.7 

13 

4  37.41 

6 

916.5 

0.5 

1.8 

0.13 

4 

14    7.8 

13    1  38.37 

5  49  33.8 

0.5 

1.9 

0.13 

30 

17   3.7 

13 

4  37.64 

6 

9  15.9 

0.5 

1.8 

0.13 

5 

14   3.7 

13    130.56 

5  4844.0 

0.5 

1.9 

0.13 

21 

1659.8 

13 

4  87.67 

-6 

914.0 

0.5 

1.9 

0.13 

6 

1359.6 

13    133.74 

-5  47  54  5 

0.5 

1.9 

0.13 

*22 

16  55.9 

13 

4  37.48 

6 

910.8 

0.5 

1.9 

0.13 

7 

13  55.6 

13    1  14.80 

5  47   4.4 

0.5 

1.9 

0.13 

33 

1651.9 

13 

4  37.09 

6 

9   6.3 

0.5 

1.9 

0.13 

8 

1351.5 

13    1    6.75 

546  13.5 

0.5 

1.9 

0.13 

34 

16  48.0 

13 

4  36.50 

6 

9    0.6 

0.5 

1.9 

0.13 

9 

13  47.4 

13   0  58.59 

^45  33.1 

0.5 

1.9 

0.13 

35 

1644.1 

13 

4  35.70 

6 

853.6 

0.5 

1.9 

0.13 

10 

13  43.4 

13   0  50.33 

5  44  30.0 

0.5 

1.9 

0.13 

36 

1640.1 

13 

4  34.69 

-6 

8  45.4 

0.5 

1.9 

0.13 

11 

13  39.3 

13   0  41.96 

-5  43  37.3 

0.5 

1.9 

0.13 

37 

16  36.3 

13 

4  33.48 

6 

8  35.9 

0.5 

1.9 

0.13 

13 

13  35.3 

13   0  33.50 

5  43  43.9 

0.5 

1.9 

0.13 

38 

1633.3 

13 

4  33.07 

6 

835.3 

0.5 

1.9 

0.13 

13 

1331.3 

13   0  34.94 

54150.1 

0.5 

1.9 

0.13 

39 

1638.3 

13 

4  30.46 

6 

813.3 

0.5 

1.9 

0.13 

14 

13  37.1 

13   0  16.39 

5  40  55.8 

0.5 

1.9 

0.13 

30 

1634.3 

13 

4  38.64 

6 

8  0.0 

0.5 

1.9 

0.13 

15 

13  33.0 

13   0   7.57 

540    1.0 

0.5 

1.9 

0.13 

31 

1630.3 

13 

4  36.63 

-6 

7  45.6 

0.5 

1.9 

0.13 

16 

13  18.9 

1359  58.76 

-5  39   5.6 

0.5 

1.9 

0.13 

F^b.  1 

16  16.3 

13 

4  34.40 

6 

7  30.0 

0.5 

1.9 

0.13 

17 

13  14.9 

1359  49.87 

5  38   9.8 

0.5 

1.9 

0.13 

3 

16  13.4 

13 

4  31.99 

6 

713.1 

0.5 

1.9 

0.13 

18 

1310.8 

135940.91 

537  13.7 

0.5 

1.9 

0.13 

3 

16  8.4 

13 

4  19.37 

6 

6  55.0 

0.5 

1.9 

0.13 

19 

13  6.7 

1359  31.89 

536  17.1 

0.5 

1.9  0.13  1 

4 

16  4.4 

13 

4  16.56 

6 

6  35.8 

0.5 

1*9 

0.13 

30 

13  3.6 

13  59  33.79 

5  35  30.3 

0.5 

1.9 

0.13 

5 

16  0.4 

13 

4  13.55 

-6 

6  15.4 

0.5 

1.9 

0.13 

31 

13  58.5 

1359  13.64 

-5 .34  33.9 

0.5 

1.9 

0.13 

6 

15  56.5 

13 

4  10.34 

6 

5  53.7 

0.5 

1.9 

0.13 

33 

13  54.4 

13  59   4.44 

5  33  85.3 

0.5 

1.9 

0.13 

7 

1553.5 

13 

4   6.95 

6 

5  30.9 

0.5 

1.9 

0.13 

33 

1350.3 

1358  55.19 

5  33  37.5 

0.5 

1.9  0.13 

8 

15  48.5 

13 

4    3.37 

6 

5  7.0 

0.5 

1.9 

0.13 

34 

13  46.3 

135845.88 

5  3139.3 

0.5 

1.9  0.13 

1           9 

1 

15  44.5 

13 

359.59 

6 

4  41.9 

0.5 

1.9 

0.13 

35 

1343.3 

13  58  36.53 

5  30  30.9 

0.5 

1.9  0.13 

!     10 

15  40.5 

13 

3  55.63 

-6 

4  15.6 

0.5 

1.9 

0.13 

36 

1338.1 

13  5837.15 

-5  39  33.4 

0.5 

1.9  0.13 

II 

1536.5 

13 

3  51.47 

6 

3  48.3 

0.5 

1.9 

0.13 

37 

13  34.0 

135817.73 

5  38  33.6 

0.5 

1.9  0.13 

13 

1 

1533.5 

13 

3  47.14 

6 

319.8 

0.5 

1.9 

0.13 

88 

1339.9 

13  58   8.37 

5  37  34.7 

0.5* 

1.9  0.13 

1         13 

1 

1538.5 

13 

3  43.63 

fi 

3  50.3 

0.5 

1.9 

0.13 

39 

1335.8 

13  57  58.78 

5  36  35.6 

0.5 

1.9 

0.13 

14 

1534.5 

13 

3  37.93 

6 

319.5 

0.5 

1.0 

0.13 

30 

1331.8 

13  57  49.28 

535  36.4 

0.5' 

1.9 

0.13 

15 

1530.4 

13 

3  33.06 

-6 

147.8 

0.5 

1.9 

0.13 

31 

13  17.7 

13  57  39.75 

-5  34  37.1 

0.5 

1.9 

0.13 

16 

15  16.4  13 

338.03 

-6 

1  15.0 

0.5 

1.9 

0.13 

Apr.    1 

13  13.5 

13  57  30.31 

-5  33  37.8 

0.5 

1.9  0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

TrADsil 

Apparent 

R.  AncenaioD 

at 

Transit. 

Apparent 

OecunatioD 

at 

Transit. 

Hor. 
Par. 

II 
0.5 

Semi- 
dium. 

II 
1.9 

8.T.of 
Sem. 
Paas. 
Mer. 

0.13 

Date. 

Mean 

Time 

of 

Trannit 

h    HI 
9  10.3 

Apparent 

R.AsoenaioTi 

at 

Tranait. 

Apparent 

Declination 

at 

Tranait. 

Hor. 
Par. 

II 
0.5 

Semi 
diani. 

8.T.or 
Sem. 
Pan. 
Her. 

Apr.  1 

h    ra 
12  13.5 

h  m     B 
12  57  30.21 

O        1        It 

-5  23  37.8 

Mh^  16 

h  m     8 
12  51    9.59 

O       1       II 

-4  44  46.3 

1.9  0.13 

2 

12   9.5 

12  57  20.65 

5  22  38.4 

0.5 

1.9 

0.13 

17 

9   6.3 

1251    3.52 

4  44  10.2 

0.5 

1.9!  0.13 

3 

12   5.4 

12  57  11.09 

52139.0 

0.5 

1.9  0.13 

18 

9   2.2 

1250  57.60 

4  43  35.0 

0.5 

1.9  0.13 

4 

12    1.3 

12  57    1.52 

5  20  39.6 

0.5 

1.9  0.13 

19 

8  58.2 

12.50  51.83 

4  43   0.8 

0.5 

1.9' 0.13 

5 

1 1  57.2 

12  56  51.95 

5  19  10.2 

0.5 

1.9  0.13 

20 

8  54.2 

12  50  46.22 

4  42  27.6 

0.5 

1.9- 0.13, 

6 

11  53.1 

12  56  42.39 

-518  40.9 

0.5 

1.9  0.13 

21 

8  50.2 

12  50  40.77 

-4  4155.5 

0.5 

1.9  0.13 

7 

1 1  49.0 

12  56  32.84 

51741.7 

0.5 

1.9  0.13 

22 

8  46.1 

12. 'SO  35. 48 

4  4124.4 

0.5 

1.9*0.13' 

8 

1 1  44.9 

12  56  23.30 

5  16  42.6 

0.5 

1.9  0.13 

23 

8  42. 1 

1250  30.35 

4  40  54.3 

0.5 

1.9*0.13 

9 

1 1  40.8 

12  56  13.78 

5  15  43.6 

0.5 

1.9  0.13 

24 

8  38.1 

1250  25.38 

4  40  25.2 

0.5 

1.9' 0.13 

1 

]0 

1 1  36.7 

12  56   4.27 

5  14  44.9 

0.5 

1.9 

o.iq 

26 

8  34.1 

12  50  20.57 

4  39  57.3 

0.5 

1.9.0.13 

11 

1 1  32.6 

12  5554.80 

-513  46.3 

0.5 

1.9  0.13 

26 

8 .30. 1 

12  50  15.94 

-4  39  :K).4 

0.5 

1.9  0.13 

12 

1 1  28.5 

12  55  45.36 

5  12  48.0 

0.5 

1.9  0.13 

27 

826.1 

1250  11.47 

4  39   4.6 

0.5 

1.9*0.13 

13 

1124.5 

12  55.35.95 

5  1 1  49.8 

0.5 

1.9 

0.13 

28 

8  22. 1 

1250   7.17 

4  38  39.8 

0.5 

1.9*0.13 

I 

14 

II  20.4 

12  55  26.5!^ 

5  10  51.9 

0.5 

1.9 

0.13 

29 

H18.1 

12  50   3.04 

4  38  16.2 

0.5 

1.9:0.13 

15 

1 1  16.3 

12  55  17.26 

5   9  54.4 

0.5 

1.9 

0.13 

30 

814.1 

1249  59.09 

4  37  53.7 

0.5 

1.9!  0.13 

16 

11  12.2 

12  55   7.99 

-5   8  57.2 

0.5 

1.9 

0.13 

31 

810.1 

1249  55.31 

-4  37  32.3 

0.5 

1.9  0.13 

17 

11    8.1 

12  54  58.76 

5   8   0.4 

0.5 

1.9  0.13 

June  1 

8  6.1 

12  49  51.70 

4.37  12.1 

0.5 

1.9' 0.13 

18 

It    4.1 

12  54  49.59 

5   7   3.9 

0.5 

1.9 

0.13 

2 

8   2.1 

12  49  48.28 

4  36  52.9 

0.5 

1.9  0.13 

19 

11    0.0 

12  54  40.48 

5  6  7.9 

0.5 

1.9 

0.13 

3 

7  58.1 

12  49  45.04 

4  36 .35.0 

0.5 

I.9JO.I3! 

20 

10  55.9 

12  54  31.44 

5   5  12.3 

0.5 

1.9 

0.13 

4 

7  54.1 

1249  41.98 

4  36  18.1 

0.5 

1.9  0.13 

21 

1051.8 

12  54  22.45 

-5   4  17.1 

0.5 

1.9 

0.13 

5 

7  50.2 

1249  39.10 

-4  36   2.5 

0.5 

1.9  0.13 

22 

10  47.7 

12  54  13.54 

5   3  22.4 

0.5 

1.9 

0.13 

6 

7  46.2 

1249  36.40 

4  35  48.0 

0.5 

1.90.13 

23 

10  43.6 

12  54    4.71 

5  2  28.2 

0.5 

1.9 

0.13 

7 

7  42.2 

12  49  33.89 

4  35  34.7 

0.5 

1.9  0.13 

24 

10  39.6 

12  53  5£t96 

5    1  34.5 

0.5 

1.9 

0.13 

8 

7  38.2 

124931.58 

4  35  22.7 

0.5 

I.9|0.12 

25 

10  35.5 

12  53  47.28 

5  041.4 

0.5 

1.9 

0.13 

9 

7  34.3 

1249  29.44 

4  35  11.8 

0.9 

1.90.12 

t 

26 

1031.4 

12  53  38.68 

-4  59  48.8 

0.5 

1.9 

0.13 

10 

7  30.3 

12  49  27.50 

-4  35  2.1 

0.5 

1.9|0I2 

27 

1027.3 

12  53  30.18 

4  5856.8 

0.5 

1.9 

0.13 

11 

7  26.3 

1249  25.74 

4  34  53.6 

0.5 

1.9  0.12 

28 

10  23.3 

12  5321.77 

4  58   5.4 

0.5 

1.9 

0.13 

12 

7  22.4 

12  49  24.18 

4  34  46.3 

0.5 

1.9  0.12 

29 

10  19.2 

12  53  13.45 

4  57  14.6 

0.5 

1.9 

0.13 

13 

718.4 

1249  22.81 

4  34  40.3 

0.5 

1.9,0.12 

30 

1015.1 

1253   5.22 

4  5624.5 

0.5 

K9 

0.13 

14 

7  14.5 

12  4921.63 

4  34  35.5 

0.5 

1.9  0.12 

May    1 

1011.0 

12  5257.10 

-4  55  35.0 

0.5 

1.9 

0.13 

15 

7  10.5 

12  49  20.64 

-4  34  31.9 

0.5 

1.9]  0.12 

2 

10   7.0 

12  52  49.08 

4  54  46.2 

0.5 

1.9 

0.13 

16 

7   6.6 

12  49  19.84 

4  34  29.5 

0.5 

1.9  0.12 

1 

3 

10   2.9 

125241.17 

4  53  58.1 

0.5 

1.9 

0.13 

17 

7   2.6 

12  49  19.24 

4  34  28.4 

0.5 

1.9.0.12 

4 

9  58.9 

12  52  33.37 

4  53  10.7 

0.5 

1.9 

0.13 

18 

6  58.7 

1249  18.83 

4  34  28.5 

0.5 

1.9  0.12 

5 

9  54.8 

12  5225.68 

4  52  24.1 

0.5 

1.9 

0.13 

19 

6  54.8 

12  49  18.62 

4  34  29.8 

0.5 

1.9  0.12 

6 

9  50.7 

12  5218.11 

-4  5138.3 

0.5 

1.9 

0.13 

20 

6  50.8 

12  49  18.60 

-4  34  32.3 

0.5 

1.9  0.12 

7 

946.7 

12  52  10.66 

4  50  53.3 

0.5 

1.9 

0.13 

21 

6  46.0 

12  49  18.77 

4  34  36.1 

0.5 

1.8  0.12 

1 

8 

9  42.6 

12  52   3.34 

4  50   9.0 

0.5 

1.9 

0.13 

22 

6  43.0 

124919.13 

4  34  41.0 

0,5 

1.8  0.12 

9 

9  38.6 

12  5156.15 

4  49  25.6 

0.5 

1.9 

0.13 

23 

6  39. 1 

12  49  19.69 

4  3447.2 

0.5 

1.6'0.12 

10 

9  34.5 

12  51  49.08 

4  48  43.0 

0.5 

1.9 

0.13 

24 

63M 

12  49  20.44 

4  34  54.7 

0.5 

1.8  0.12 

1 

11 

9  30.5 

12  51  42.15 

-4  48    1.3 

0.5 

1.9 

0.13 

25 

6  31.2 

124921.39 

-4  35   3.3 

0.5 

1.8  0.12 

1 

12 

926  4 

125135.36 

4  4720.4 

05 

1.9 

0.13 

26 

6  27.3  12  49  22..53 

4  35  13.2 

0.5 

1.8  0.12 

13 

922.4 

12  5128.70 

4  46  40.5 

0.5 

1.9 

0.13 

27 

623.4  12  49  23.86 

4  3524.3 

0.5 

1.8  0.12 

j 

14 

9  18.3 

12  5122.19 

4  46    1.5 

0.5 

1.9 

0.13 

28 

6  19.5 

12  49  25.38 

4  35  36.6 

0.5 

1.8,0.12 

15 

914.3 

12  51  15.82 

4  45  23.4 

0.5 

1.9 

0.13 

29 

6  15.6 

1249  27.10 

4  35  .')0.2 

0.5 

1.8  0.12 

16 

9  10.3 

12  51    9.59 

-4  44  46.3 

0.5 

1.9 

0.13 

30 

6  11.7,  12  49  29.01* 

-4  36   4.9 

0.5 

1.8  0.12 

17 

9   6.3 

12  51    3.52 

-4  44  10.2 

0.5 

1.9 

0.13 

.Inly   1 

6   7.8  12  49  31.12*  -4  3620.0 

0.5 

I.8!0.12 
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FOB  TBAKSIT  AT  WASHINGTON. 

Date. 

t 

Time 

of 

Tnndt 

Apparent 

R-AseenaloB 

at 

Transit 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Semi, 
diom. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

at 
Transit. 

0    I     // 
+  17  5512.8 

Hot. 
Par. 

II 
0.3 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 

Her. 

Jan.  1 

h    m 
8  58.4 

b  m     a 
343    1.45 

oil/ 

+17  57   6.1 

0.3 

li 
1.3 

0.09 

Feb.  15 

li    m 
6    0.1 

h    m     s 
3  4 1  38.64 

1.3 

s 
0.09 

2 

8  54.4 

3  42  56.86 

17  5653.9 

0.3 

1.3 

0.09 

16 

5  56.2 

3  4 1  39.95 

17  5521.0 

0.3 

1.3 

0.09 

3 

8  50.4 

34252.38 

17  5642.0 

0.3 

1.3 

0.09 

17 

5  52.3 

341  41.40 

175529.7 

0.3 

1.3 

0.09 

4 

846.4 

3  42  48.00 

17  56  30.6 

0.3 

1.3 

0.09 

18 

5  48.4 

3  4143.00 

17  55  38.8 

0.3 

1.3 

0.09 

5 

842.4 

3  42  43.73 

17  56  19.6 

0.3 

1.3 

0.09 

19 

5  44.5 

3  41  44.73 

17  55  48.4 

0.3 

1.3 

0.09 

6 

838.4 

34239.57 

+17  56  9.0 

0.3 

1.3 

0.09 

20 

5  40.6 

3  4 1  46.60 

+17  55  58.4 

0.3 

1.3 

0.09 

7 

8  34.4 

3  42  35.52 

17  5558.8 

0.3 

1.3 

0.09 

21 

5  36.7 

3  4148.61 

17  56   8.9 

0.3 

1.3 

0.09 

8 

830.4 

3  4231.59 

17  5549.0 

0.3 

1.3 

0.09 

22 

5  32.8 

3  4150.76 

17  56  19.8 

0.3 

1.3 

0.09 

9 

826.4 

3  42  27.77 

17  55  39.6 

0.3 

1.3 

0.09 

23 

5  28.9 

3  4 1  53.05 

175631.2 

0.3 

1.3 

0.09 

10 

822.4 

3  4224.07 

17  5530.6 

0.3 

1.3 

0.09 

24 

5  25.0 

3  4155.47 

\7b6  43.0 

0.3 

1.3 

0.09 

11 

818.4 

3  42  20.49 

+17  5522.1 

0.3 

1.3 

0.09 

25 

521.1 

3  4158.03 

+17  56  55.2 

0.3 

1.3 

0.09 

12 

8  14.4 

34217.04 

17  5514.0 

0.3 

1.3 

0.09 

26 

517.2 

3  42   0.73 

17  57   7.9 

0.3 

1.3 

0.09 

1        13 

8  10.4 

34213.70 

17  55  6.4 

0.3 

1.3 

0.09 

27 

5  13.3 

3  42   3.56 

17  57  21.0 

0.3 

1.3 

0.09 

1         14 

8  6.4 

34210.49 

17  54  59.2 

0.3 

1.3 

0.09 

28 

5   9.4 

3  42   6.53 

17  57  34.5 

0.3 

1.3 

0.09 

1         '^ 
16 

8  2.4 
7  58.5 

3  42   7.41 
3  42  4.45 

17  54  52.4 
+17  54  46.0 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

29 

5   5.6 
17  14.3 

3  42   9.63 

4  223.92 

17  57  48.4 
+  18  59  17.0 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

17 

7  54.5 

3  42    1.62 

17  54  40.1 

0.3 

1.3 

0.09 

2 

1710.5 

4   224.18 

18  5914.5 

0.3 

1.3 

0.09 

18 

1 

7  50.5 

34158.92 

17  54  34.7 

0.3 

1.3 

0.09 

3 

17   6.6 

4   224.31 

1859  11.6 

0.3 

1.3 

0.09 

19 

7  46.5 

3  4156.35 

17  54  29.7 

0.3 

1.3 

0.09 

4 

17   2.6 

4   224.30 

18  59   8.4 

0.3 

1.3 

0.09 

20 

7  42.6 

3  4153.92 

17  54  25.2 

0.3 

1.3 

0.09 

5 

16  58.7 

4   224.14 

18  59   4.7 

0.3 

1.3 

0  09 

21 

7  38.6 

34151.61 

+  17  54  21.2 

0.3 

1.3 

0.09 

6 

16  54.7 

4   223.85 

+18  59   0.7 

0.3 

1.3 

0.09 

22 

7  34.6 

34149.44 

17  54  17.6 

0.3 

1.3 

0.09 

7 

16  50.8 

4   2  23.42 

18  58  56.3 

0.3 

1.3 

0.09 

23 

7  30.7 

3  4 1  47.40 

17  54  14.5 

0.3 

1.3 

0,09 

8 

16  46.9 

4    2  22.86 

185851.5 

0.3 

1.3 

0.09 

24 

7  26.7 

3  4145.50 

17  54  11.8 

0.3 

1.3 

0.09 

9 

16  42.9 

4   222.16 

18  5846.4 

0.3 

1.3 

0.09 

25 

7  22.7 

3  4143.73 

17  54    9.6 

0.3 

1.3 

0.09 

10 

16  39.0 

4   221.33 

185840.8 

0.3 

1.3 

0.09 

1 
1 

26 

7  18.8 

3  4142.10 

+17  54   7.9 

0.3 

1.3 

0.09 

11 

16  35.0 

4   2  20.36 

+18  58  34.9 

0.3 

1.3  0.09 

27 

7  14.8 

3  4140.60 

1754   6.7 

0.3 

1.3 

0.09 

12 

1631.1 

4   219.25 

18  5828.6 

0.3 

1.3 

0.09; 

28 

7  10.9 

3  4139.24 

17  54   5.9 

0.3 

1.3 

0.09 

13 

16  27.1 

4   218.00 

18.5822.0 

0.3 

1.3 

0.09! 

29 

1 

7   6.9 

3  4138.02 

17  54   5.6 

0.3 

1.3 

0.09 

14 

16  2.3.2 

4   216.62 

185815.0 

0.3 

1.3  0.09  1 

30 

7   3.0 

3  41.36.94 

17  54    5.8 

0.3 

1.3 

0.09 

15 

16  10.2 

4   2  15.11 

18  58  7.6 

0.3 

1 .3  0.09  ' 

1 

1         31 

6  59.0 

34135.99 

+17  54   6.4 

0.3 

1.3 

0.09 

16 

16  15.2 

4   213.47 

+18  57  59.9 

0.3 

1.3 

0.09 

Feb.  1 

655.1 

3  4135.18 

17  54   7.5 

0.3 

1.3 

0.09 

17 

16  11.3 

4   2  11.69 

18  57  51.H 

0.3 

1.3 

0.09 

2 

651.1 

3  4134.51 

17  54    9.1 

0.3 

1.3 

0.09 

18 

16   7.3 

4   2  9.78 

18  57  43.4 

0.3 

1.3  0.09 

3 

6  47.2 

34133.98 

1754  11.2 

0.3 

1.3 

0.09 

19 

16       3:4 

4   2   7.74 

18  57  34.6 

0.3 

1 .3  0.0S> 

4 

643.2 

3  4133.59 

17  54  13.7 

0.3 

1.3 

0.09 

20 

15  59.4 

4   2   5.57 

18  57  25.5 

0.3 

1.3  0.09 

1           6 

639.3 

3  4133.34 

+17  54  16.7 

0.3 

1.3 

0.09 

21 

15  55.4 

4   2  3.27 

+1857  16.0 

0.3 

1.3;  0.09 

1 

1          6 

635.4 

3  4133.23 

17  54  20.2 

0.3 

1.3 

0.09 

22 

1551.4 

4   2  0.84 

1857   6.2 

0.3 

1.3  0.09 

1 

7 

6  31.4 

3  4133.27 

17  54  24.2 

0.3 

1.3 

0.09 

23 

15  47.5 

4    158.28 

1856  56.1 

0.3 

1 .3  0.09 : 

8 

627.5 

3  413.3.44 

17  54  28.6 

0.3 

1.3 

0.09 

24 

15  43.5 

4    155.60 

18  56  45.6 

0.3 

1.3  0.09 

1 

9 

6  23.6 

3  4133.76 

17  54  33.5 

0.3 

1.3 

0.09 

25 

15  39.5 

4    152.80 

18  56  34.8 

0.3 

1.3  0.09 

10 

619.7 

34134.22 

+17  54  38.9 

0.3 

1.3 

0.09 

26 

1535.5 

4    149.87 

+18  56  23.7 

0.3 

1.3  0.09 

1                   1 

11 

615.7 

3  4134.82 

17  54  44.7 

0.3 

1.3 

0.09 

27 

1531.6 

4    146.81 

18  56  12.3 

0.3 

1 .3  0.09 ! 

1 

12 

611.8 

34135.56 

17  54  51.0 

0.3 

1.3 

0.09 

28 

15  27.G 

4    143.63 

18  56   0.4,   0.3 

1.3,0.09 

13 

6   7.9 

34136.45    17  54  57.8 

0.3 

1.3 

0.09 

29 

152:).6 

4    1  40.32 

18  55  48.3,   0.3 

1.3,0.09 

14 

6  4.0 

3  4137.47    17  55  5.1 

0.3 

1.3 

0.09 

30 

1519.6 

4    1  36.90'    I8  55  35.9|   0.3 

1 .3  0.09 

15 

6  0.1 

3  4138.64+17  55  12.8 

0.3 

1 .3'  0.09 

Oct.   1 

15  15.6 

4    133.36+18  5523.1 

0.3 

1 

1.3  0.09 

16 

556.2 

34139.95+175521.0 

0.3 

1.3  0.09 

211511.6 

4    129.70+1855  10.11   0.3 

1.3  0.09 
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NEPTUNE,    1888. 


FOB  TEANSIT  AT  WASHINGTOl^. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.AaoenBlon 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

S.T.<)f 
Sem. 

Semi-  Pass. 

diam.  Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

+18  4l'37.'9 

Hor. 
Par. 

0.3 

8emi 
diam. 

ti 
1.3 

1 

S.T.of 
Sem., 
Psss.1 
Mer. 

0.09 

Oet.    1 

h    m 
15  15.6 

Ii   m     B 
4    1  33.36 

O        1        II 

4-18  55  23.1 

II 
0.3 

1.3  0.09 

Nov. 16 

h    m 
12  10.4 

h    ro     8 
3  57  12.34 

2 

15  11.6 

4    129.70 

18  55  10.1 

0.3 

1 .3  0.09 

17 

12   6.4 

3  57    5.38 

1841  17.3 

0.3 

1.3 

0.09 1 

3 

15   7.6 

4    125.92 

18  54  56.8 

0.3 

1.3  0.09 

18 

12   2.3 

356  58.41 

18  40  56.7 

0.3 

1.3 

0.09 

4 

15   3.6 

4    122.03 

18  54  43. 1 

0.3 

1.3  0.09 

19 

1158.3 

3  56  51.43 

1840  36.2 

0.3 

1.3 

0.09 

5 

14  59.6 

4    1  18.02 

1854  29.2 

0.3 

1.3  0.09 

20 

1154.2 

3  56  44.45 

18  40  15.7 

0.3 

1.3 

0.09, 

6 

14  55.6 

4    1  13.90 

+1854  14.9 

0.3 

1 .3  0.09 

21 

1 1  50.2 

3  56  37.45+18  3955.2 

0.3 

1.3 

0.09, 

7 

1451.6 

4    1    9.65 

18  54   0.4 

0.3 

1 .3  0.09 

22 

11  46.1 

3  56  30.45 

18  39  34.7 

0.3 

1.3 

0.09 

8 

14  47.6 

4    1    5.31 

1853  45.6 

0.3 

1.3  0.09 

23 

1142.1 

3  56  23.44 

18  39  14.2 

0.3 

1.3 

0.09; 

9 

14  43.6 

4    1    0.86 

1853  30.6 

0.3 

1.3  0.09 

24 

1138.0 

3  56  16.43 

18  38  53.7 

0.3 

1.3 

0.09, 

10 

14  39.6 

4   0  56.31 

18  5315.3 

0.3 

1 .3  0.09 

25 

1 1  34.0 

3  56   9.43 

18  38  33.4 

0.3 

1.3 

0.09 

11 

14  35.6 

4   051.66 

4-18  52  59.7 

0.3 

1 .3  0.09 

26 

1129.9 

3  56   2.45 

+183813.2 

0.3 

1.3 

0.09 

12 

14  31.6 

4   046.90 

18  5243.9 

0.3 

1.3  0.09 

27 

1 1  25.9 

3  55  55.48 

1837  53.0 

0.3 

1.3 

0.09, 

13 

14  27.6 

4   0  42.04 

185227.8 

0.3 

1.3  0.09 

28 

1121.8 

3  55  48.53 

18  37  33.0 

0.3 

1.3 

0.09 

U 

14  23.6 

4   0  37.08 

18  5211.5 

0.3 

1 .3  0.09 

29 

11  17.8 

35541.59 

18  37  13.0 

0.3 

1.3 

0.09 

15 

14  19.5 

4   0  32.02 

18  5154.9 

o;3 

1.3  0.09 

30 

11  13.7 

3  55  34.67 

183653.2 

0.3 

1.3 

0.09 

16 

14  15.5 

4   026.87 

4-185138.1 

0.3 

1 .3  0.09 

Dec.   1 

11    9.7 

3  55  27.76 

+18  36  33.4 

0.3 

1.3 

0.09 

17 

14  11.5 

4   0  21.63 

185121.1 

0.3 

1.3  0.09 

2 

11    5.6 

3  5520.88 

18  36  13.7 

0.3 

1.3 

0.09 

18 

14    7.5 

4   0  16.30 

18  51    3.8 

0.3 

1 .3  0.09 

3 

11    1.6 

3  55  14.04 

1835  54.2 

0.3 

1.3 

0.09 

19 

14    3.5 

4   010.88 

18  50  46.4 

0.3 

1 .3  0.09 

4 

10  57.6 

3  55   7.23 

18  35  34.9 

0.3 

1.3 

0.09 

20 

13  59.4 

4   0   5.38 

18  50  28.7 

0.3 

1 .3  0.09 

5 

10  53.5 

3  55   0.46 

18  3515.7 

0.3 

1.3 

0.09 

21 

13  55.4 

3  59  59.79 

+  1850  10.8 

0.3 

1 .3  0.09 

6 

10  49.5 

3  54  53.73 

+18  34  56.7 

0.3 

1.3 

0.09 

22 

1351.4 

359  54.11 

18  49  52.8 

0.3 

1.3  0.09 

7 

10  45.4 

3  54  47.03 

18  34  37.9 

0.3 

1.3 

0.09 

23 

1347.4 

3  50  48.35 

18  49  34.5 

0.3 

1 .3  0.09 

8 

1041.4 

3  54  40.37 

1834  19.2 

0.3 

1.3 

0.09 

24 

13  43.3 

3  59  42.52 

18  49  16.1 

0.3 

1.3  0.09 

9 

10  37.3 

3  54  33.75 

18  34   0.7 

0.3 

1.3 

0.09 

25 

13  39.3 

3  59  36.61 

18  48  57.5 

0.3 

1.3  0.09 

10 

10  33.3 

3  54  27.18 

18  33  42.4 

0.3 

1.3 

0.09 

26 

13  35.3 

3  59  30.63 

+18  48  38.7 

0.3 

1 .3  0.09 

11 

10  29.3 

3  54  20.67 

+18  3324.3 

0.3 

1.3 

0.09 

27 

1331.2 

3  59  24.58 

18  4819.8 

0.3 

1 .3  0.09 

12 

10  25.2 

3  54  14.22 

1833   6.4 

0,3 

1.3 

0.09 

28 

1327.2 

3  59  18.47 

1848   0.7 

0.3 

1.3  0.09 

13 

1021.2 

3  54    7.83 

18  32  48.8 

0.3 

1.3 

0.09 

29 

1323.2 

3  5912.28 

184741.4 

0.3 

1.3  0.09 

14 

10  17.1 

3  54    1.50 

18  32  31.4 

0.3 

1.3 

0.09 

30 

13  19.1 

3  59  6.02 

1847  22.0 

0.3 

1.3  0.09 

15 

10  13.1 

3  53  55.23 

18  32  14.2 

0.3 

1.3 

0.09 

31 

13  15.1 

3  58  59.69 

+1847  2.4 

0.3 

1.3  0.09 

16 

10   9.1 

3  53  49.01 

+18  31  57.2 

0.3 

1.3 

0.09 

Nov.  1 

13  11.1 

3  5853.31 

1846  42.7 

0.3 

1.3  0.09 

17 

10   5.0 

3  53  42.85 

18  3140.5 

0.3 

1.3 

0.09 

2 

13   7.0 

3  58  46.88 

18  4623.0 

0.3 

1 .3  0.09 

18 

10    1.0 

3  53  36.76 

183124.0 

0.3 

1.3 

0.09 

3 

13   3.0 

3  58  40.39 

18  46   3.1 

0.3 

1 .3  0.09 

19 

9  57.0 

3  53  30.75 

18  31    7.8 

0.3 

1.3 

0.09 

4 

1258.9 

3  58  33.86 

1845  43.1 

0.3 

1.3  0.09 

20 

9  52.9 

353  24.82 

183051.9 

Q.3 

1.3 

0.09 

5 

12  54.9 

3  58  27.27 

+18  45  23.0 

0.3 

1 .3  0.09 

21 

9  48.9 

3  53  18.97 

+18  3036.3 

0.3 

1.3 

0.09 

6 

1250.9 

3  58  20.64 

18  45   2.9 

0.3 

1.3  0.09 

22 

9  44.9 

3  53  13.19 

1830  20.9 

0.3 

1.3 

0.09 

7 

12  46.8 

3  5813.95 

18  44  42.6 

0.3 

1 .3  0.09 

23 

9  40.8 

3  53   7.49 

18  30   5.8 

0.3 

1.3 

0.09 

8 

1242.8 

3  58   7.22 

18  44  22.2 

0.3 

1 .3  0.09 

24 

9  36.8 

3  53    1.87 

182951.0 

0.3 

1.3 

0.09 

9 

1238.7 

3  58   0.46 

1844    1.8 

0.3 

1 .3  0.09 

25 

9  32.8 

3  52  56.3:) 

1829  36.5 

0.3 

1.3 

0.09 

10 

12  34.7 

3  57  53.68 

+18  43  41.3 

0.3 

1.3  0.09 

26 

9  28.8 

3  52  50.87 

+182922.3 

0.3 

1.3 

0.09 

11 

1230.7 

3  57  46.86 

18  43  20.8 

0.3 

1 .3  0.09 

27 

9  24.8 

3  5245.51 

18  29  8.4 

0.3 

1.3 

0.09 

12 

1226.6 

357  40.01 

18  43   0.3 

0.3 

1.3  0.09 

28 

9  20.7 

3  52  40.25 

1828  54.9, 

0.3 

1.3|0.09 

13 

1222.6 

357  33.14 

18  42  39.7 

0.3 

1.3  0.09 

29 

9  16.7 

3  52  35.09 

182841.7 

0.3 

1.3:0.09 

14 

1218.5 

3  57  26.23 

18  4219.1 

0.3 

1.3  0.09 

30 

9  12.7 

3  52  30.02 

18  2828.8 

0.3 

1.3  0.09 

15 

1214.5 

3  5719.29 

+18  41  58.5 

0.3 

1 .3  0.09 

31 

9   8.7 

3  52  25.04 

+182816.3 

0.3' 

1.3  0.09 

16  12 10.4 

3  57  12.34+18  4137.9 

'   0.3 

1 .3  0.09  < 

32    9   4.7I 

35220.16+1828  4.li 

0.3 

1.90.09. 
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ECLIPSES,    1888. 


ECLIPSES    IN    1888. 


In  the  year  1888  there  will  be  five  eclipses,  three  of  the  sun  ond  two  of  the  moon. 

L — A  Total  Eclipst  of  the  Moon,  1888,  January  28,  visible  at  Washington,  and  generally 
throughout  North  niid  South  Auiorica,  Europe,  Asia  and  Africa. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     m     s 
Greenwich  menu  time  of  g  in  right  ascension,  January  38  11  22  3.6 

li    m     8 


Sun's  right  ascension 
Moon's  right  ascension 

Hun's  declination 
Moon's  declinatiou 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


20  43  52.G5 
8  43  52.65 

o 


// 


18    8  11.0  S. 
18     1  43.2  N. 
9.0 
58  11.1 


Hourly  motion 
Hourly  motion 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


lotdi 

142.56 

'  39I7  N. 
5  52.5  S. 
16  14.4 
15  50.6 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


TIMES  OF  THE  PHASES. 

Greenwich  Mean  Time. 

d  h  m 
Jaiiuaiy  28  8  27.7 
28  9  30.4 
28  10  30.9 
28  11  20.1 
28  12  9.2 
28  13  9.5 
28  14  11.9 


Wfiahington  Mean  Time, 

d  h.    m 

January   28  3  19.5 

26  4  22J2 

28  5  22.7 

28  6  11.9 

28  7  1.0 

28  8  1.3 

28  9  3.7 


GoDtacta  of  Shadow 
with  moon's  limb. 

First 
Last 


CIBCUMSTANCES  OF  THE  ECLIPSE. 

Anglea  of  position  The  moon  being  in  the  senith  in  kmgititde 

.  fi-om  north  point.  ttom  Greenwich  and  latitude. 


93  to  E. 
74  to  W. 


39  40.2  E. 
13    4.8  W. 


18  12.5  N, 
17  50.5  N. 


Magnitude  of  the  eclipse  =  1.647,  (moon's  diameter  »>  1 ). 


II. — A  Partial  Eclipse  of  the  Sun^  1888,  February'  11,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     li  m      6 
Greenwich  mean  time  of  i   in  right  ascension,  Feb  uary  11  11  3  51.0 


Sun  and  moon's  K.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


li     in       8 

21  40  16.10 


8  8 

Hourly  motions       9.85  and  J29.24 


// 


13  57    2.2    S. 
15  10  10.3    S. 
9.0 
56  12.3 


Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


II 


49.5  N. 
7  43.2  N. 
16  12.1 
15  16.2 


Eclipse  l)egins 
Greatest  eclipse 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

d     h     ni                             o       /  01 

Februar>'     1 1     9  55.3  in  long.    93  57.2  E  .  and  in  lat.  64    7.8  S. 

1 1  1 1  38.2                   35  27.0  W.  70  48.4  S. 

11  13  21.5                    94  54.6  W.  39  40.2  S. 


Eclipse  ends 

Magnitude  of  greatest  eclipse  =  0.502,  (sun's  diameter  «=  1 ). 
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IIL— ^  Peartial  Edipse  of  the  Sun,  1888,  July  8,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h     m       8 
Greenwich  mean  time  of  <$   in  right  ascension,  July  8  18  35  30.6 

Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


h       Dl         8 

7  15  29.63 

Hourly  motions     1CL22  and  135!20 

22  19    47  N. 

Hourly  motion 

18.4  S. 

21     7  54.4  N. 

Hourly  motion 

]  14.8  S. 

8.7 

Sun's 

true  semidiameter 

15  44.0 

55  42.9 

Moon's  true  seniidiameter 

15  10.2 

Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

d     h     m                             o       /  o       / 

July    8  16  50.1  in  long.     46    9.6  E.  and  in  lat.  48  17.8  S. 

8  18  30.9                   78  49.1  E.  67  36.6  S. 

8  20  11.6                  117  37.1  E.  51  13.4  S. 


Magnitude  of  the  eclipse  =  0.500,  (^un's  diameter  »  1). 


IW.^A  Total  Edipse  c/  the  Moon,  1888,  July  22,  visible  at  Washington,  and  generally 
throughout  North  and  South  America,  and  portions  of  Europe,  Africa  and  the  Pacific 
Ocean. 


ELEMENTS  OF  THE  ECLIPSE, 

d     h     in       8 

Greenwich  mean  time  of  g  in  right  ascension,  July  22  17  44  29.5 

h       ID         8 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equR.  hor.  parallax 
Moon's  equa.  hor.  parallax 


8 

11 

48.02 

20 

11 

48.02 

o 

20 

0 

12.7   N. 

20 

1 

44.7   S. 

8.7 

58  43.0 

Hourly  motion 
Hourly  motion 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiametei 


9^92 
147.84 


31.0 

4  24.0 

15  44.9 

15  59.2 


S. 

N. 


TIMES  OF  THE  PHASES. 


Greenwich  Mean  Time. 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclips;  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


d  h  m 
July  22  14  55.5 
22  15  54.7 
22  16  53.6 
22  17  44.8 
22  18  36.0 
22  19  34.8 
22  20  a3.9 


Washington  Mean  Time, 
d     h     m 

July  22  9  47.3 
22  10  46.5 
22  11  45.4 
22  12  36.6 
22  13  27.8 
22  14  26.6 
22  15  25.7 


Contacts  of  Shadow 
with  moon*8  limb. 

First 
Last 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Angles  of  position 
from  north  point. 

82  to  E  . 
96  to  W. 


The  moon  being  in  the  Eonith  in  longitude 
from  Greenwich  and  latitude. 


61    16.2  W. 
114  12.3  W. 


20    9.6  S. 
19  53.4  S. 


Magnitude  of  the  eclipse  =  1.S25,  (moon's  diameter  =»  1). 
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Sun  and  moon's  R.  A. 

b     m     s 

9  12    7.04 

Sun's  declination 

16  10  47.4    N. 

Moon's  declination 

17  34  34.7    N. 

Sun's  equa.  hor.  parallax 

8.7 

Moon's  equa.  hor.  parallax 

57  13.1 

V^^wf  Partial  Edipae  of  the  SuHj  1888,  August  7,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d  h    m     ■ 
Greenwich  mean  time  of  ^  in  right  ascension,  August  7  5  32  35.0 

8  » 

Hourly  motionn        9.54  and  143.13 

Hourly  motion  '42!6    S. 

Hourly  motion  6  59.3    8. 

Sun's  true  semidiameter  15  46.7 

Moon's  true  semidiameter  15  34.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Eclipse  bogiiMi  August      7    5    2.4  iu  long.  157  39^6  E.  and  in  lat.  71    7^6  N. 

Greatest  eclipse  7    6    5.8  53  11.2  E.  70    &8  N. 

Eclipse  ends  7    7    9.4  6  52.3  E.  53  17.8  N. 

Magnitude  of  greatoi^t  eclipse  =  0.198,  (sun's  diameter  =1). 

No  chart  of  this  eclipse  is  given,  but  the  regiom  within  which  it  is  visible  are  chiefly  the 
Arctic  Ocean,  Norway  and  Sweden,  portions  of  Demnavk  and  Greenland,  and  the  extreme 
northerly  {lans  of  North  America  and  Asia. 

The  regions  within  which  the  first  two  eclipses  of  the  sun  are  visible^  are  laid  down  on 
the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Gratnwich  time  of 
beginning  or  ending  within  fifteen  or  twenty  minutes,  may  also  be  found. 
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Nole.— 7/i«  hours  lydiymni/iff  Oftd  ceid' 


ff 
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BE8SELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE 

< 

SUN,  1888 

,  FEBRUARY  11. 

Gnwnwiofa 
Mean 
Time. 

Co-ordlnate«  of 

Centre  of  Shadow   on 

Fundamental  Plane. 

j 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra 

on 
Fundamental  Plane. 

z 

1         y 

1 

Log  fun  d 

Logooaif 

/* 

I 

h    m 

1    9  50 

-0.63246 

- 1.45504 

-9.38257 

+  9.98697         143''52.7 

+0.56175 

1  10    0 

-0.54682 

-1.43468 

-9.38251 

+  9.98698         146  22.7 

+0.56177 

10 

0.46117  1        1.41431 

9.38244 

9.98698         148  52.7 

0.56180 

20 

0.37553           1.39393 

9.38237 

9.98698        151  22.7 

0.56182 

;       30 

0.28989           1.37355 

9.38230 

9.98699         153  52.8 

0.56184 

'       40 

0.20425  ;         1.35316 

9.38223 

9.98699         156  22.8 

0.56186 

50 

0.11861 

.       1.33277 

9.38216 

9.98700 

158  52.8 

0.56188 

11    0 

-0.03297 

-1.31237 

-9.38210 

+9.98700        161  22.8 

+  0.56190 

10 

-f  0.05267 

1.29196 

9.38203 

9.98701         163  52.8 

0.56192 

20 

0.13831 

1.27154 

9.38196 

9.98701         166  22.8 

0.56194 

30 

0.22395 

1.25112 

9.38189 

9.98701         168  52.8 

0.56196 

40 

0.30958 

1.23069 

9.38182 

9.98702 

171  22.8 

0.56198 

50 

0.39521 

1.21025 

9.38175 

9.98702 

173  52.9 

0.56200 

12    0 

4-0.48084 

-1.18980 

-9.38169 

+9.98703        176  22.9 

+0.56201 

10 

0.56646 

1.16934 

9.38162 

9.98703  i      178  52.9 

0.56203 

20 

0.65208           1.14887 

9.38155 

9.98704  !      181  22.9 

0.56205 

'        30 

0.73769 

1.12840 

9.38148 

9.98704         183  52.9 

0.56207 

40 

0.82330 

1.10792 

9.38141 

9.98704 

186  22.9 

0.56209 

50 

0.90891 

1.08744 

9.38134 

P.98705 

188  52.9 

0.56210 

13    0 

+0.99452 

-1.06695 

-9.38128 

+9.98705 

191  22.9 

+0.56211 

10 

1.08012 

1.04645 

9.38121 

9.98706 

193  53.0 

0.56213 

1        20 

1.16571 

1.02594 

9.38114 

9.98706 

196  23.0 

0.56214 

30 

+  1.25130 

-1.00543 

-9.38107 

+9.98706 

198  53.0 

+0.56215 

Greenwich 
Mean 
Time. 

Log  A  X 

for 
1  Minute. 

Log  Ay 

Tor 
1  Minute. 

Log  A/< 

for 
1  Minute. 

LogTange 

nt  of  Angle  of  Cone— 

Penumbra. 

9 

+7.9327 

+7.3076 

+  1.1761 

+7.67544 

10 

7.9327 

7.3088 

1.1761 

7.67544 

11 

•  7.9327 

7.3098 

1.1761 

7.67544 

12 

7.9326 

7.3107 

1.1761 

7.67543 

13 

7.9325 

7.3117 

1.1761 

7.67543 

14 

+7.9323 



+7.3126 

+  1.1761 

+7.67543 

416 


ECLIPSES,   1888. 


BE8SELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE  SUN,  1 

1888,  JULY  8. 

1 

Greenwich 
MeMi 
Time. 

Co-ordinates  of 

Centre  of  Shadow  on 

Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Badins  of  Penumbra 

on 
Fundamental  Plane. 

X 

y 

Log  sin  d 

Log  cos  <2 

f^ 

/                  1 

h     m 

O            / 

16  50 

-0.92207 

-1.25198 

+  9.57971 

+9.96615 

251  15.5 

+  0.55618 

17    0 

-0.83469 

-1.25467 

+  9.57970 

+9.96615 

253  45.5 

+0.55617 

10 

0.74731 

1.25736 

9.57969 

9.96615 

256  15.5 

0.55616 

20 

0.65992 

1.26006 

9.57967 

9.96615 

258  45.5 

0.55615 

30 

0.57253 

1.26277 

9.57965 

9.96616 

261   15.5 

0.55614 

40 

0.48514 

1.26548 

9.57964 

9.96616 

263  45.5 

0.55612 

50 

0.39775 

1.26820 

9.57962 

9.96616 

266  15.5 

# 

0.55610 

18    0 

-0.31036 

-1.27092 

+9.57960 

+9.96617 

268  45.5 

+0.55608 

10 

0.22296 

1.27365 

9.57959 

9.96617 

271   15.5 

0.55607 

20 

0.13556 

1.27638 

9.57957 

9.96617 

273  45.5 

0.55606 

30 

-0.04816 

1.27911 

9.57956 

9.96617 

276  15.5 

0.55604 

40 

+003924 

1.28185 

9.57954 

9.96618 

278  45.5 

0.55602 

50 

0. 12664 

1.28460 

9.57953 

9.96618 

281  15.5 

0.55600 

19    0 

+0.21405 

-1.28735 

+9.57951 

+9.96618 

283  45.5 

+  0.55598 

10 

0.30146 

1.29011 

9.57950 

9.96618 

286  15.5 

0.55596 

20 

0  38887 

1.29288 

9.57948 

9.96619 

288  45,5 

0.55594 

30 

0.47627 

1.29565 

9.57947 

9.96619 

29]    15.5 

0.55592 

40 

0.56367 

1.29842 

9.57945 

9.96619 

293  45.5 

0.55590 

50 

0.65107 

1.30120 

9.57944 

9.96620 

296  15.5 

0.55588 

20    0 

+0.73847 

-1.30398 

+  9.57942 

+9.96620 

298  45.5 

+0.55586 

10 

0.82587 

1.30677 

9.57941 

9.96620 

301   15.5 

0.55584 

20 

+  0.91327 

-1.30956 

+9.57939 

+9.96620 

303  45.5 

+0.55582 

Green  wiob 
Meu 

Time. 

Log  A  X 

for 
1  Minute. 

Log  Ay 

for 
1  Minute. 

Log  A^ 

for 
1  Minute. 

LogTange 

nt  of  Angle  of  Cone— 

Penumbra. 

15 

+7.9414 

-6.4246 

+  1.1761 

+7.66271 

16 

7.9414 

6.4302 

1.1761 

7.66271 

17 

7.9415 

6.4352 

1.1761 

. 

7.66271 

18 

7.9415 

6.4401 

1.1761 

7.66271 

19 

7.9415 

6.4449 

1.1761 

7.66271 

20 

+7.9415 

-6.4490 

+  L1761 

+7.66271 

n.  .•«• 


PARTIAL  ECLIPSE 


i^F 


60'Longitude  TO'  East  of  tf-t: 


Noi^rTJ^  hours  ^beffirming  and  ^rtd» 


OP  JULY  8™  1888. 


Greenwich    90' 


are  expressed  in  GreenwicTiMeccn  Tane. 
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Mf.iu 


Ii      III 

r»    0 

10 
•20 
30 
JO 

r>o 

6  0 
10 
20 
30 
10 
50 

7  0 
10 


HKSSKLIAN   KLKMKNTS  OT    illK   PAKTIAL  KCLirsE 
OF    rilK  srX,    IHsN,  AlCMST  7, 


Coouli ti.it i*j»  »f 

{'riitif   of    S|i:u|iiu-    on 

Fii'itatiuiit    I  ri.iiH-. 


-0.-2H71H 
O.I99ir> 
0, 1  1 082 

-  0  0-2-2  49 

-f0(K;r>s3 

0  15  416 

-f  0.-2121S 
0.330S0 
0.4191-2 
0.507 1 4 
0.59576 
0.6H108 


-f- 1.527s.') 
1.509  41 
1.49102 
1.17-259 
1.15415 
1.13571 

-h  1.417-26 
1.39SH0 
1.38033 
1.36185 
1 .3  4336 
1.32  486 


-f  0.772  40   -}- 1.30634 
+  0.86071  ;  +1.28781 


l)iu<!i«m  <.|'  A\i-.  <»r  .■<la!o\\ 


L«i^  sin  il 

+  9.14514 
9  1  1508 
9. 1 150.  J 
9. 1 1 1!J8 
9. 1 4 193 
9. 1 1 ISN 

+  9.41483 
9. 4  4 178 
9. 4 1 173 
9. 4  4  468 
9. 4  4  463 
9. 4  4  458 


4-9.98214 
9.982  15 
9.982  45 
9.98215 
9.9S216 

9.982  k; 

+  9.982  47 
9.982  47 
9.98-218 
9.982  48 
9.98248 
9.98249 


+  9.4  4  453   +9.982  49 
+  9.4  4  448   +9.98-250 


n 


73  :iH.3 


76 

78 
81 
83 
86 

88 

91 
93 
96 
98 
101 


S3 


:j8. 

s. 

38. 

8. 


38.5 

8.5 
38.5 

8.5 
38.6 

8.6 


103  38.6 
106  8.6 


KiilliiHor  IVnitnibr.% 

on 
Fiindiinu'iitHl  Piano. 


+  0.54938 
0.54937 
0.54936 
0.54934 
0.54932 
0.54930 

+  0.54928 
0.54926 
0.54924 
0.54922 
0.549-20 
0.54918 

+  0.54916 
+0.549  f  4 


(iiH*enw  it'll 
M^an 
Timr. 

for 
1  Miuiitt'. 

Lojl  A  y 

for 
1  Miniitf. 

Loff  A  /i 

for 
1   Minute. 

Log  Tangent  of  Ant(le  of  Cone 
Penuinlira. 

1i 

5 

6 

+7.9461 
7.9461 

-7.-2649 
7.2662 

+  1.1762 
1.1762 

+7.66394 
7.66394 

7 

+  7.9  460 

-7.267(> 

+  1.1762 

+  7.66395 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOOX. 


New  Moon. 


Juimary 

February 

Murch 

April 

May 

June 


d 

Jl 
II 
10 
10 

8 

8 


h 
15 

6 
28 
15 

8 
23 


m 
30.4 
AVI 
12.8 
51).5 
15.3 
25.8 


I'iret  Quarter. 


July  8  13    8.4 

August  7     1   12.7 

September  5  11  47.J) 

October  4  21  2().0 

November  3    6  54.2 

December  2  10  .57.4 


January 

Februaiy 

March 

Apiil 

May 

June 


d     h  in 

20  11  40.*) 

11)     8  51.0 

20    3  35.2 

18   18  44.2 

18     5  57.0 

16  13  41.5 


July  15  19    4.() 

August  13  2.3  35.8 
September  12  4  51.7 
October  1 1  12  20.8 
November  9  2.3  7.5 
December     9  13  37.(3 


l-'iill  Moon. 


January 

February 

March 

April 

Alay 

June 


d  h    m 

28  <)  10.7 

20  18  4i>.4 

27  4  51».3 

25  13  14.0 

24  20  31.9 

23  3  59.3 


July  22  12  36.9 

August  20  23  12.1 
September  19  12  16.1 
October  19  4  0.8 
November  17  22  7.7 
Deceml)er    17  17  32.6 


Liist  Quartor. 


January 

Febiniary 

March 

April 

May 

May 

June 

July 

August 

September 

Octol)er 

Noveml)er 

December 


d      k     m 

5  18  34.2 

4  2  17.5 

4  10  17.7 

2  19  :i:J.0 

2  6  38.9 

31  19  4.5.1 

30  10  44.4 

30  3  21.4 
28  21  9.7 
27  15  2"2.0 
27  8  47.5 
2(5  0  12.2 
25  12  51.7 


PERIGEE,  APOGEE,  AND  GREATEST  LIBRATION. 


January 

Februai-y 

Ffbruai-y 

March 

April 

May 

June 

July 

August 

Septemlier 

October 

November 

December 

December 


d       h 

7  19.6 
1  12.3 
28  23.3 
28  5.4 
25  15.7 
24  1.6 
21     7.1 


18  24.0 
13  18.9 
18.0 
13.8 
21.8 
10.4 


8 
6 
3 
2 


30  22.2 


Januaiy 

February 

March 

April 

May 

June 

Jub' 

July 

August 

September 

October 

November 

Dcceml)er 


d  h 
20  7.8 
17  4.2 
15  21.1 
12  5.7 
9  8.1 
1(J.2 
5.3 


5 
3 


31 
27 
24 
22 


0.9 
19.6 
14.0 
.5.1 
18  10.9 
15  12.1 


Greatest  Libration. 


January 

February 

Mai*ch 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


d     h     m 
14    5  29  W. 
9  19  44  VV. 

7  1  58  W. 
3  14  47  W. 
1  17  44  W. 

29  23  24  VV. 
27    2  27  W. 

24  22  46  VV. 
21  5  22  W. 
16  14  3  W. 
13  7  45  W. 
10  3  2  W. 

8  9  19  VV. 


January 

Februai-y 

March 

April 

May 

Jiuie 

July 

August 

September 

Octolwr 

Octolier 

Novemlier 

Deceml^er 


d     h     m 

26  2  58  E. 

2:}  5  23  E. 

22  8  47  E. 

19  14  35  E. 

17  17  ,36  K. 

14  10  32  E. 

11  2  24  E. 

6  13  10  E. 

2  21     9  E. 

0  18  48  E. 
21»  0  6  E. 
26  7  34  E. 
24    3  48  E. 


FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=  1°  28' .8), 

^,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
X,  /?,  a',  d'f  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
X\  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  ft, 
h  ^*  A'l  d  1  ''^®  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in   longitude  and  latitude  may  then  be  found,  for  any  time,  by  nieana  of  the 
following  formulae,  in  connection  with  the  tables  given  on  pages  276  and  277:  — 

A  X  =  —  0'.57  sin  2  (ft  —  ?) 
a  =  sin  /  cos  (ft  —  A) 
tan  5  =  tan  /  sin   (ft  —  X) 

The  libration  in  latitude       =  6  =  B  —  /3 
The  libration  in  longitude  =  I   =  V  —  d 


See  tabUj  page  277. 


rin  C  =  .in  i  ££!iiL+4z-ft)  =  _ 

COS  o' 


sm  t 


.  cos  (a'  —  ft') 


t 


cos 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JAMJAFvY. 


Tiis  Star's 


Xanie. 


7  l^eonis 

(,'•  LeoniH 

u  l^eoniti 

34  Leonid 


V 

b 
c 


B 
V 
V 
V 
B 


ai)  V 
e8  V 

17  L 

18  L 
B 

4«»  1. 


V\  C  3H37 
rginis 
rginis 
rginis 

AC. 4251 

rginis 

rginis 

brae 

brae 

brie 

brflR 

A.  C.  5070 
brie 
brs 
brs 


ibre 
^  Ophiuchi 
21  Scorpii 
'^!)  Ophiuchi 
B.A.(^6060 

/i  Sagittnrii 


i)  Capricorni 
31   Capricorn! 

I  Caprirorni 

42  (^npricorni 

4-1  Caprirorni 

45  Capri  corn  i 

fi  Capricorni 

(  Aquarii 
4\2  Aquarii 
45  Aquarii 
B.A.C.7835 

a  Aquarii 

5M  Aquarii 
70  Aquarii 

Laiande  44734 

^-''  Aquarii 

I   Aquarii 

B.A.C.ri-474 
*27  Piscium 
21)  Pisciuni 

4  Ceti 

5  Ceti 

14  Ceti 

15  Ceti 

26  Ceti 

2t>  Ceti 

33  Ceti 

:i5  Ceti 
/  Piscium 


Mag. 


liecl'iia  from 


^a 


I       8 

G4  +0.14 
6  I  ON 
U'+0.03 
(i^i    0.00 


4 

H 

5i 
6 

6 
6 


6 

H 

6 

4i 

6 


4 

(i4 

4i 

5i 

(i 

64 

«i 

44 
54 

H 
(>4 

5 

64 
6 

64 
4 

54 

7 


6 
6 

6 

64 

6 

64 
6 

64 
5 


-0.15  i 

-0.24  ; 
0.30  ' 
0  43 
053 
0.62 

-0.«S> 
0.!M 
\Mt< 
1.30 
1.31 

-1.31 
1.43 
1 .50 
1 .56 
1.61 

-1.64 

J.7C5 
I.H3 
1 .92 
2.11 

-2.17 


2.00 
2.06 

-2  04 
.05 
.05 
.05 
.90 

.H5 
.82 
.82 
.76 
.73 

.73 
.66 
.64 
.52 

.50 

.3.3 
.26 
.24 

.20 
.20 

.04 
.04 
0.^<8 
0.86 
0.84 

-0.83 

.0.80 


^6 

H 

-5.3 
5  1 
4.1 
4  4 

3.0 

-1.7 

-0.4 

+  1.0 

1.6 

2.6 

+6.3 
6.0 
0.0 

8.0 

S.^ 

+8.8 
9.1 
0.7 
0.8 
9.3 

+0.8 
9.1 
9.0 
8.6 
66 

+6.0 


-3.8 
4.5 

.4  7 

5.4 
5.6 
5.7 
6.0 

-6.8 
7.1 
7  3 
7.7 
7.3 

-7.5 
8.1 

8.2 
8.0 
8.8 

-9.4 
8.9 
8.8 
8.8 
8.8 

-9.1 
9.1 
9.0 

8.9 

-H.8 
-8.5 


Apparent 
neclmation 


+14  52.7 
14  31.!) 

12  30.8 

13  51  .1 
1 1      8.3 

+  8  40.4 

7  9.4 

4  16.7 

3  56.2 

+  2  28.4 


-  4 

6 

II 

10 

10 


4!).4 
16.6 
26.4 
57.4 
42.1 


10  41.6 

11  57.0 

14  24.7 

15  18  7 
13  57.1 


16 
16 
17 

18 
18 


12.0 
21.9 
31.4 
43.1 
46.7 


-21     5.2 
KE  W 

17  40.7 
17  56.0 

-17  188 
14  32  0 

14  51.8 

15  15.8 

14     4.8 

-14  24.9 

13  23  4 

13  52.0 

13  29.5 

II  15  2 


II 
11 
10 

9 

8 

■  7 
4 


28.8 
8  9 
39.4 
41.!) 
20.3 

0.3 
lO.H 


3  39.2 
3  10.5 
3     4.5 


+ 
+ 


I 
I 

0 
1 
1 

I 

3 


7.5 

7.5 

45.9 

24.4 

50.!> 


r». 


2.7 
1.4 


A  1   ('ONJINCTION    IN    11.    A. 


i  Limiting 
ParaliolB. 


I 


W.iHliintiton 
.Me.iu  Time. 


rioiir  .\u;ilr 
// 


il     li    in 

1  17  54.6 
21   20.7 

2  H   12.2 


+0, 

40, 

+1 

-  .»  .v.».:'  I  -0, 
3    2  y2.6,  +10  30.6   -0, 


0  37.0  ' 


+ 
+ 
-  / 


h    ui 

3   10.!) 

6  20.8 

1.8 
3!).!) 


13  31.4 

3  56.5 

10  21.1 

I!)  30.4 

3  51.2 


G 


5 
11 
16 
17 

18 


42.7 
26.3 
32.4 
34.7 
13.8 


18  30.4 

8  5  13.3 
10  8.3 
13  44.7 

19  42.1 

2i)  35.6 

9  9  21.2 
13  37.4 
21   53.7 

10  19  46.H 

11  2  56.1 
MOON. 


14 


2  56.2 
8  26.3 


13 


10 
19 
1!) 
20 
0 


14.6 

5.4 

46.9 

12.8 

30.7 


6  41.8 

11  38.3 

12  41.3 


17 
18 


59.8 
19.6 


16 


ir 


18  4!).6 
3  4.2 
5  9.5 

16  46.4 

17  16.9 

9  36.0 
14  54.2 
16  33.4 

19  30.8 
I!)  54.7 


18 


19 


10 

II 

1 

3 


25.6 
47.4 

35.5 

4!).2 
13.4 


6  17.1 
!)     7.2 


-  2  43.5 
+  11    12.0 

-  6  36.4 
+  2  22.!) 
+  10    18.1 


+0 

i-' 

1+') 

-I 

-I 


+  11 

-  7 

-  3 

-  2 

-  1 


16.8 

11.3 

6.4 

6.3 

28.6 

12.5 
7.2 


-  1 

+  9 
-10     t<.i^ 

-  6  40.1 

-  0  55.6 


-  0 
-II 

-  7 
+  0 

-  2 


4.3 
47.3 
40.7 
16.7 
40.6 


+  4  12.1 


+  I   31.4 
+  6  50.1 


34.7 
52  5 
12.4 
47.4 

38.0 

20.!) 

7.8 

8.8 

42.9 

23.7 

54.7 
4.4 

5.9 

3*<.5 

!).() 

41.0 
50.0 
3:*.  7 
32.7 
18.3 

48.7 

7.1 

28.2 

1 8.2 

3.6 

5.5 

+  3  50.8 


+  8 

-  (i 

-  6 

-  .> 

-  I 

+  4 
+  !) 
+10 

-  8 

-  8 

-  7 
+  0 
+  2 
-10 
-10 

+  5 
+  10 
-II 

-  8 

-  8 


+ 
+ 


;> 
7 

-  3 

-  I 
+  0 

+  I 


9137 

8017 
2750 
3832 
35^2 

1314 
1140 
5331 
0170 
2240 


+0.'*I24 
+  I.II50 
+0.72  )4 
+0.0438 
-0.32!)!) 

-0.3b72 
-0.!)1!)5 
+0.7'J'^5 
+  1.076) 
-l.l>!)0 

+!).!)561 
-0.5693 
+0.1047 
+0.4417 
-1.1380 

+0.0080 


+0.3568 
+  1.2610 

+0.8256 
-0.!!6!)8 
-J),48e6 
-0.0566 
-0.71!)!) 

+0.5338 
+0.1875 
+0.8626 
+1.3010 
-1.0510 

-0.725!) 

+0.2788 
+0.1026 
+  1.0!)20 
-0.2!)30 

+1.2430 
-0.H55!) 
-1.1180 
-1.05H0 
-1.1410 

-0.5218 

-0.23r6 
+0.3205 
+0.0350 
-0.186!) 

-0.0147 

-0  7404 


y' 


0.5718 
0.5716 
0.5685 
0.5682 
0..5632 

0.5615 
0.55!)4 
O..V>86 
0.5576 
0.5576 

0.5616 
0.5622 
0.5707 
0.5711 
0.57 1 1 

0  5715 
0.5767 
0  5786 
0.57!)8 
0.5821 

0.5.^25 

0.5870 
0.587!) 
0.5!)09 
0.5946 

0.5!)46 


0.5678 
0.5635 


-0.1345 
0.13!)!) 
0.1557 
0.157!) 
0.1778 

-O.I8f-6 
0.19:)1 

0.2022 
0.2058 
0.2077 

-0.2)52 
0.2026 
O.Ir503 
O.I7!)3 
0.1786 

►0.1782 
0.1658 
0.1591 
0.1538 
0.1447 

-0.1433 
0.1212 
0.1137 
0.0!)76 
0.0513 

-0.0358 


+0.1112 
0.1198 


0..5623  +'>.I220 
0.5.";6!)  0.1345 
0  5.564   0.1354 


0.5564 
0.5527 

0.5488 
0.5465 
0.5455 
0.542!) 
0.5429 

0.5421 
0.5373 
0..5356 
0.52!  )6 
0.5295 

0.5226 
0.5207 
0.5199 
0  5183 
0.5183 

0.5151 
0.5146 
0.5131 
0.5128 
0.5127 

0.5122 
0.5121 


0.1359 
0.1415 

+0.H88 
0.1545 
0.1553 
0.1607 
0.1611 

+0.1617 
0.1688 
0.1705 
0.1781 
0.1782 

+0.1864 

0.l!!?8l 

0.1886 
0.1s!)0 
0.18!)6 

+0.l!)16 
0.I!)I6 
0.1912 
0. 1  !)08 
0.1904 

+0.1!)04 

+0.I8!)7 


N 


+90 
+90 
+!)0 
+15 
+17 

+44 
-30 
+71 
-22 
-41 

+85 
+84 
+79 
+35 
+15 

+12 
-23 
+76 
+75 
-46 

+74 
-  5 
+31 
+50 
-50 

+69 


+46 
+72 

+73 
-28 
+  2 
+25 
-10 

+63 
+-1-2 
+76 
+77 
-30 

-  8 
+4!) 
+3!) 
+81 
+18 

+83 
-12 
-31 
-26 


S. 


o 

+24 

+16 
+56 
-53 
-54 

-27 

-83 
-  7 

-86 
-88 

+  !l 
+30 

+  4 

-34 
-56 

-6.) 
-90 
+  5 
+20 
-!)0 

+20  1 
-76! 
-30  i 
-II 
-!)0 

+  18 


-16 
+53 

+  11 
-!)0 
-69 
-40  ; 
-90 

-  7 
-26 
+  13 
+56 
-!)0 

-90 
-21 
-31 
+2!) 
-54 

+43 
-!)0 
-90 

-90 


-.>0 

-;ni 

+  8 

-70 

+23 

-50 

+55 

-1!) 

+38 

-34 

+t26 

-47 

+35 

-37 

-  5 

-87 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JAKUARY. 


TlIK  Stau's 


Xainc. 


If  Piscium 
(J4  Ceti 

B.A.C.H30 

fi  Ceti 

Lalande  j'iT'i.') 
/  Tauri 
4H  Taini 
y   laun 

fji  Tauri 

63  Tauri 

(?•' Tauri 

6^  Tauri 

70  Tauri 

75  Tauri 
(i^  Tauri 
^2  Tauri 

B.  AC.  1301 
a  iauri 

B.  ACHGri 
i  Tauri 
B.A.C.I.V26 
m  Tauri 
119  Tauri 

!iaO  Tauri 
127  Tauri 

;j;'  Oriunin 

Y^  Orion  is 

i"' Orion  is 

;f'  Orionis 
68  Orionis 

71  Orionis 

15  Geminoruni 

16  Geininorum 


■Mag 


4h 

H. 

6 

4i 

6 

4 

6 

4 


5i 
5 

6i 

4 
4 

^ 

1 

6i 
5i 

54 
•> 

6 

6i 

4i 

6 

6 


6 

(J4 
6A 


Kod'ns  from 

I         1888.0 

Aa 

-(K6(i 

0.4!) 

0.4H 

0.11 

I    0.3-2 


Apparent 
Di'olinatioii 


p  (jlerninoruni  j  4^ 

C  Geininor.   7/iM/r  4 

56  (teminoruin  |  5ii 

61   Geminorum  '  6 

79  Geminorum  ,  6i 

ff  Geminoruni  !  5^ 

85  (leininorum  ■  6 

rf'  Cancri  I  6 
Saturn 

6  Cancri  |  5^^ 

ri  Cancri  4 

7  Leonis  <  6^ 
\j}  l..eoni8  6 

34  Leonis  j  6^ 

37  Leonis  5^ 

I  Leonis  5^ 

B.A.C.3837  ;  64 

V  Virginis  |  4 

b  Virginis  5^ 


+0.18 
0.18 
0.18 

o.n) 

0.18 

+0.20 
0.10 
0.10 
0.20 
0.22 

+0.28 
0.30 
0.32 
0.36 
0.46 

+0.47 
0.50 
0.53 
0.53 
0.56 

+0.56 

0.58 
0.50 
0.62 
0.62 

+0.63 
0.60 
0.72 
0.72 
0.74 

+0.74 
0.74 
0.74 

0.74 

+0.74 
0.71 
0.70 
0.65 
0.63 

+0.56 
050 
0.30 


II 
-8.4 

7.8 

7.8 

HI 

7.5 


-0.32  I  -7.7 

0.10  6.0 

-0.07  7.2 

+0.14  6.0 

0.16  6.0 


-6.4 
6.6  I 
6.4 
6.3 
6.8 

-6.8 
6.8 
6.0 

6.8 
6.8 

-6.4 
6.4 
6.0 
6.6 

6.8 

-6.8 
6.0 
6.6 
6.7 
6.0 

-6.8 
6.5) 
7.1 
6.8 

7.0 

-6.0 
7.1 
7.3 
7.4 
7.4 

-7.6 
7.5 
7.7 


-7.7 
7.5 
7.3 
7.1 
7.1 

-6.4 
5.5  1 
4.6 
+0.361    -3.7 


c 

+  1 

8 

•S 

7 

10 

+  0 
12 
12 
15 
15 


5.5.1 
2  6 
10.2 
57  4 
15.7 

38.3 
45.4 
33.0 
7.1 
21.3 


At  CoxjuN'moN  in  R.  A. 


Washinffioii 
Mran  Tiine. 

i\      li     in 
in  21   4!).6 

•20  13  40.2 

14  41.2 

22  43.6 

•21     6  14.2 


IIourAn<ilr 
H 


+17  16.7 

16  30.7 

17  10.0 

17  40.1 
15  40.0 

+  16  6.4 
15  42.7 
15  37.2 

15  56.0 

16  16.0 

+18  31.7 

18  38.H 
16  58.5 
18  20.5 
18  30.4 

+18  27.5 
18  55.4 
•20  15.1 
10  43.4 
10  41.4 


+20 
10 
10 
20 
20 

+20 
20 
20 
20 
20 

20 
18 
20 

18 

+  18 
14 
14 
13 


8.3 
48.8 
11.5 
51.4 
33.7 

16.8 
430 
30.2 

28.7 
35.0 

46.0 
10.6 
41.4 
4.2 
28.2 

33.8 
52.7 
31.9 
54.4 


14  17.1 

+11  8.2 
8  40.3 
7  0.3 

+  4  16.6 


*2-2 
•23 


7 

18 

7 


8 
8 
9 
0 
10 

11 
II 
11 
12 
14 


30.6 
36.6 
6.5 
17.1 
13.6 

42.2 
57.1 
15.8 
;).».4 
1.6 

22.7 
26.7 
20.3 
23.4 
56  6 


10  48  2 

22  11.0 

!J4  I  28 

5  30.8 
17  1.8 


23 


17  37.6 

21  50.2 

2  57.4 

3  12.5 
6  50.1 


•26 


ar 


10 
12 
17 
17 

18 

0 

16 

1!> 

2 


10.8 
45.7 

38.2 
43.1 

0.0 
19.1 
55  7 

2.0 

45.ftt 


3  12  8 
7  12.7 

18  54.8 
20  20.0 
22  23.1 

3  53.0 
I  37.2 

4  57.0 
16  55.4 
10  5.6 

:10  0  14.2 
20  5.3 

31  10  0.0 
16  24.7 


'28 
•2» 


+ 
+ 


li 

7 

7 

8 
7 


in 
4.-<.3 

44.1 

34.6 

36.H 


-  0  10.3 


+  0 
+  11 

-  0 

-  2 

-  0 


55.0 
4 1 .5 
II. I 
4 1 .5 

48.7 


+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 


0  37.0 

0  51.5 

1  0.6 
1  47.0 
1  53.0 

3  12.5 

3  16.3 

3  18.8 

4  11.2 
6  30.5 


+11 
-10 

-  7 

-  3 

+  7 


21.7 

10.4 

34.1 

6.2 

52.0 


27.4 


+  8 
-II  -28.7 

-  6  32.0 

-  6  17.5 

-  2  38.8 


+ 
+ 
+ 
+ 


+ 


2 

0 
2 
7 
7 

8 
I 

6 

8 
8 


27.5 
5<>.0 
13.0 
37.8 
42.5 


-0.4466 
-0.077!  > 
-l.I2!H) 
+i».6!>37 
-0.56  Iri 

+0.338' > 
-1.2770 
+0.8756 
+  1.061»0 
+1.0460 

-0.8782 
-0.0100 
-0.7055 
-1.1580 
+  1.0220 

• 

+0.7127 
+1 . 1 520 
+1.256.) 

+0.0082 
+0.0220 

-1.0060 
-0.8806 
+  1.1050 
-0.0270 
+0.8424 

+0.0340 
+0.7013 
-0.43.'!<5 
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+  4  34  3 

-0.403!) 

0.5:)03 

0.0.502 

+13 

-44 

;f-Orionia 

6 

0.22 

6.4 

10  43.4 

12  :'.1.1 

+  4  40.1 

+0.1777 

0.5.5!)1) 

0.0404 

+47 

-10 

;ir»Orioni8 

6 

0.26 

6.4 

10  41.4 

16  21.4 

+  8  31.5 

+0.3037 

0  56"6 

0.0427 

+62 

+  2 

X*  Orionis 

5 

0.26 

6.3 

20     8.3 

16  33.4 

+  8  43.1 

-0.0831 

0.5610 

0.0410 

+32 ;  -24  1 

CH  Orionis 

6 

+0.21) 

-6.4 

+10  48.8 

20  11.6 

-11   46.3 

+0.4072 

05623 

+0.0357 

+63 

+  4 

71   Orionis 

6 

0.30 

6.6 

10  11.5 

21  28.4     -10  32.1 

+  1.1160 

0.5637 

0.0330 

+1K) 

+50 

15  Cieminoruni 

64 

0.36 

6.2 

20  51.4 

^ZZ    3  10.5 

-  5     1.0 

-0.5106   0.5650 

0.0210 

+  7 

-40 

lii  Geininorum 

64 

0.36 

6.2 

2t)  33.7 

3  15.4 

-  4  57.2 

-O.I!)40 

0.5650 

0.0210 

+25 

-28 

V  Geminorum 

44 

0.37 

6.3 

20  16.8 

3  42.7 

-  4  30.8 

+0.1157 

0.5663 

+0.0208 

+43 

-10 

^  Geminor.    mult. 

4 

+0.51 

-6.3 

+20  43.0 

10     4.0 

+  10  17.8 

-0.2751 

0.5728 

-0.0007 

+20 

-32 

56  Geminorum 

54 

0.57 

6.4 

2)  30.2 

Z^    2  45.7 

-  6  17  0 

-0.3264 

0.5754 

00254 

+18 

-36 

61  Geminorum 

6 

0.5!) 

6.5 

20  28.7 

4  54.2 

-  4   13.2 

-0.1006 

0.5755 

0.0208 

+25   -20 

7!)  Geminorum 

64 

0.66 

66 

20  35.0 

12  40.0 

+  3  16.5 

-0.6011 

0..5777 

0.0456 

+  2    -5d 

d5  Geminorum 

6 

0.61) 

6.7 

20   10.6 

17     0.7 

+  7  35.5 

-0.4034 

0.5701 

0.0540 

+13 

-44 

rf'  Cancri 

6 

+0.76 

-7.1 

+18  41.4 

24    4  54.5 

-  5     5  6 

+0.3558 

0..5813    -0.0701 

+58 

+  3 

^  Cancri 

54 

0.78 

7.2 

18  28.2 

8  23.1 

-   1  44  7 

+0.2043 

0.5813 

0.0862 

+55 

-  7 

^  Cancri 

4 

0.81 

7.2 

18  33.8 

13  53.0 

+  3  33.0 

-0.3053 

0.5816 

0.0060 

+  10 

-42 

7  Leonis 

64 

0.88 

7.8 

14  52.7 

25  11  20.0 

+  0  22.0 

+0.9268 

0.5818 

0.1380 

+00    ^^Ty 

^  Leonis 

6 

0.00 

7.0 

14  31.0 

14  48.5 

+  3  33.3 

+0.8106 

0.5820 

0.1427 

+90+17 

34  Leonis 

64 

+0.01 

-7.8 

+13  54.4 

26    2  36.3  j  -  0     4.0 

-0.3535 

0.5800   -0.1616 

+17 

-:»i 

37  Leonis 

54 

0.01 

7.8 

14   17.1 

4  44.5     -  7     1.5 

-1.0820 

0.58  )4 

0.1645 

-20 

-76 

I  Leonis 

r>4 

0.03 

7.5 

1 1      H  2 

18  36.S 

+  6  20.4    -0.3261 

0.5700 

0.1831 

+19 

-52 

B.  A.C.3837 

64 

0.01 

7.3 

8  40.3 

27    5  12.8 

-  7  26.6    +0.140.) 

0.5775 

0.1942 

+44   -26  1 

V  Virginis 

4 

0.87 

6.8 

7     0.3 

18  53.0 

+  5  44.8   -1.083) 

0.5757 

0.2053 

-38 

-83 

b  Virginis 

54 

+0.86 

-6.5 

+  4   16.6 

28    0  58.8 

+11   36  6   +0.5224 

0..574O   -0.2088 1+70  ]-  7 

c  Virginis 

54 

0.83 

6.0 

3  56.1 

0  48  8 

-  3  .52.4  '  -0.0!:65 

0.5735,    0.2124   -21  '-86 

B.A.C.4254 

6 

0.80 

5.5 

+  2  28.2 

17  36.3 

+  3  38.3'  -1.2)50 

0.5735     0.2143  -38   -a- 

HO  Virginis 

6 

0.67 

30 

-  4  40.5 

29  18  li).3 

+  3  2-i.4    +0.77  II 

0..5735     0.2103+74    +  6 

;  88  Virginis 

64 

+0  63 

-2.4 

-  6  16.7 

23  50.1 

+  8  47.4   +1.0610  0.5733  -0.2 J73  +i54  1 +27 

MARCH. 

f  1  Librae 

6 

+0.38 

+0.5 

-11  26.5 

2    4     0.2 

-11   54.7 

+0.6610 

0.5757 

-0.1826 

+76 1      o! 

}'i  Librap 

54 

0.37 

0.4 

10  57.5 

5  10.6 

-10  55.6 

-0.00^3 

0.5755 

0.I8I5 

+:J2   -37 

17  Librae 

7 

+0.36 

+0.4 

-10  42.2 

•       5  48.8 

-10  18.8 

-0.3773 

0.5757 

-0.1805 

+  12 

-60 

18  Librae 

64 

+0.36 

+0  6 

-10  41.7 

6     5.4     -10     2  7 

-0.4374 

0.5758 

-0.1803 

♦  y 

-<>4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MARCH. 


Tub  Stak'8 


Name. 


B.  A.C.5070 

)'  Libne 

tf  Librs 
4H  LibriB 
4'J  Librn 

^  Ophtuchi 
'2i  Scorpii 
*il>  Ophiuclii 

B.A.C.6(H)() 
B  A.C.601W 

u  Sagittarii 

l.^>  Sagittarii 

16  Sagittarii 

til    Sagittarii 

B.A  C.6:W6 

B.  AC.  6347 
2i)  Sagittarii 
3H  Sagittarii 

^'  Sagittarii 

^•-  Sagittarii 

Lalande  35407 
B.  AC  6536 

TT  Sagittarii 
B.  AC.  6707 

/  Sagittarii 

57  Sagittarii 
a  Capricorni 
T  Capricorni 
p  Capricorni 
o  Capricorni 

u  Capricorni 
\*J  (*apricoFni 
21   Capricorni 

0  Capricorni 
31    Capricorni 

1  Capricorni 
Vesub 

42  Capricorni 

44  Capricorni 

45  Capricorni 

u  Capricorni 

I  Aquarii 
30  Aquarii 
42  Aquarii 
45  Aquarii 

a  Aquarii 


26  Ceti 
29  Ceti 

33  Ceti 

35  Ceti 
/  Pisciuin 
V  Pisciuin 

6t  Ceti 


f «  Ceti 
f  9  Ceti 


Mag. 


6 

44 

6 

6   i 

5i, 

(id 

6 

6 

4 

5i 

6 

6 

54 

6 

54 

34 

64 
54 

3 

64 
o 

6 

54 

5 

54 

6 

54 
6 

64 
4 

64 
44 

54 

6 

64 

5 

44 
64 
54 

64 
5 


6 
64 

6 

64 
5 

44 

J>4 


Ked'ns  from 

1888.0. 


Aa 


44 
44 


4.0.ti4 

o.yo 

0.16 

0.06 

+').07 

-0.11 
O.lb 
0.^*7 

063 

-0.70 
0.70 
0.70 
0  75 
0.H3 

-0.«3 
0.«1) 
0.01 
0.03 
0.03 

-0.04 
0.07 
0.00 
M 
.16 

AS 
.20 
.31 
.31 
.32 

.32 
.40 
.41 
.42 
.46 

.47 

.40 
.40 
.50 

.50 
.52 
.53 
.53 
.54 

.54 


.30 
.38 

.37 
.37 

.21 

.21 
.16 


A3 


+  1.2 
22 
2.5 
24 
3.1 

+  3.4 
3.H 
4  2 
4.0 
4.5 

+  4.5 
4.4 
4  2 
4.2 

4.3 

+  4.1 
3.6 
3.0 
3.6 
3.7 

+  30 
2.f) 
3  3 
2.0 
1.0 

+  1.5 

0.6 

+  0.1 

-  O.I 
0.0 

0.0 

-  1.1 
1.3 
1.6 

2.0 

-  2.3 


3.8 
3.7 
3.7 

4.3 
4.8 
5.0 
5.3 
5.4 

6.1 


10.6 
10.6 

-10.7 
10.7 
10.6 
10.6 
1 0.2 

-10.2 
-10.3 


Apparent 
Decliuatiou 


o       / 

n  5f?i 

N  24.0 

15  18.0 
13  57.3 

16  12  2 


-16 
17 
18 
18 
20 


22.0 
31.4 
4.3.1 
46.7 
44.0 


-21  5.2 
20  45.5 
20  25.1 

20  35.0 

21  20.3 


21     8.4 

20  27.0 

21  20.7 

20  48.0 

21  15.0 


-10  24.4 

10  27.0 
21  11.0 
10     5  0 

20     1 .8 


•10 
10 
18 
18 

18 


10.7 
28.0 
34  7 
10.0 
57.1 


-18  32.0 

18  20.8 

17  57.0 

17  40.6 

17  55.0 

-17  18.7 
1.5  55,3 
14  32.!) 

14  54  .H 

15  15.8 


14 
14 
14 
13 
13 


4.8 
24.0 
44.8 
23.4 
52.0 


-II   15.2 
NEW 

+  0  45.8 
1  24.3 

+  1  50.8 


1 

3 
4 

8 


5ii.6 
1.3 

.55.0 
2.5 


+  8  10.1 


At  Cokjusction  n?  K.  A. 


Limiting 
Parallels. 


Wa.sblneton 
Mcau  Time. 

(I      il      TU      I 

*^  16  40  6. 
21   3:i6, 

3  1     0.3  i 

7  6.8 

8  0.4 

20  51.7! 

4  1   J  1.2  I 
0  35  0 ' 

5  8    2.0 1 
10  46.0, 


Hour  Anglo 


15 
16 
16 
20 
6     1 


24.6 

1.4 

1.0 

15.1 

29.2 


1  54.5 

6  26.6 

8  14.6 

0  40.0 

0  40.3 


12 

14 

14 

2 

6 

9 

20 


65 
18.7 
54.3 
180 
34.5 

6.4 
58.5 


8    0  20.7 


11.2 
38.0 


6  0.0 

12  48.3 

15  33.6 

17  52.7 

23  31.8 


9 


10 


1 
4 

10 
11 
II 

15 

22 

1 

3 
4 


22.7 

27.0 
26.1 

8.5 
34.0 

58.2 
16.1 
0.2 
17.3 
21.2 


10     4.1 
MOON. 


20  56.1 


II 


15 


21 
0 

13 
5 


.5!).5 
48.1 
26.7 
2J6 


+ 
+ 
+ 


ir 
0 

4 

8 
0 
0 


III    I 

0.3   -1.0010 

+0.6671 

+  1.0120 

-l.'<^540 

+0.8021 


51.5 
10.3 
56.3 

4.7 


+  3 
+  7 

-  8 
-10 

-  8 

-  3 

-  3 

-  3 
0 
5 


IH.O! -0.6406 


27.8 
26.3 
50.5 
11.7 


+0.03^2 
+0.3713 
-1.2280 
+0.6502 


+ 
+ 


44.5   +0.8445 

0.0   +0.4835 

8.6  i +0.1312 

55  21+0.1037 

.57.71+1.0220 


+  6  22.0 
+10  44.0 
-11  31.0 
-10  0.7 
-10     0.7 


-  7 

-  5 

-  5 
5 

0 


+ 
+ 


-11 
-  0 
+  3 
+  3 
+  4 


48.6 
41.2 
6.0 
52.8 
50.1 

34.4 
7.6 
16.2 
56.2 
22.1 


8  44.5 

8  50.8 

6  11.1 

3  56.7 

1  31.0 


+  3 
+  6 
-II 
-II 

-10 

-  6 

-  0 
2 
4 
5 


+ 
+ 
+ 


18.2 
16.4 
56.4 
15.4 

40.8 

35.1 
29.4 
18.2 
22.1 
24.1 


+10  56.3 


13  17  10.6    - 
10  33.4 


-  5 


8     8.6 
58.6 


-  4  38.2 


6  15.6 


-  3 

-  0 

+  11 
+  2 

+  3 


36.7 
52.5 
24.3 
54.0 

444 


+  t  ;>/ 


.3 


14   18.1;  +11   33.2   +0.885310.5181 


+0.6540 
-0.0000 
+0.0870 
+0.2678 
+0.7380 

-1.1680 
-1.0840 
+0.7352 
-1.1610 
0.0000 

-0.6124 
+0  2821 
-0.385 1 
-0.7473 
+0.1042 

+0.0531 
+0.4074 
+0.3766 
+0.3220 
+1.2430 

+0.8023 
-0.3050 
-1.0000 
-0.5135 

-0.0805 

-0.7437 
+0.5314 
+1.3250 
+0.1871 
+0.8702 

-1.0510 


+0.4458 
+0.1604 

-0.0846 
+0.1170 
-0.6070 
-0.2034 
-0.8056 

-0.0557 


y' 


0.5781 

0.5700 
0.5803 
O.r:807 
0.5807  I 

0.5820  I 
0.5820  j 
0.5831  I 
0.5835  I 
0.5833  i 


-0.1668 
0.1.507 
0.1,530 
0.1447 
0.1432 

-0.1209 
0.1126 
0.0064 
0.0507 
0.0447 


0.5833  -0.0347 
0.5831  ;  0.0337 
0.5831  i  0.0337 
0.5826  0.0247 
0.5812  0.0130 


0.5812 

0.5804 
0.5708 
0.5708 
0.570H 

0.5788 
0.5786 
0.5782 
0.5753 
0.5738 

0.5724 
0.5670 
0.5666 
0.5662 
0.5658 

0.5637 
0.5615 
0.5507 
0.5580 
0.5563 


-0.0125 

-0.0028 

+0.0012 

0.0042 

0.0043 

+0.0002 
0.0136 
0.0150 
0.0382 
0.0472 

+0.0519 
0.0743 
0.0811 
0.0821 
0.0830 

+0.0006 
0.1022 
0.1067 
0.1102 
0.1100 


0.5550, +0.1216 
0.4234"  0.0802 
0.5508  0.1 344 


0.5505 
0.5500 

0.5482 
0.5450 
0.5437 
0.5425 
0.5425 

0.5308 


0.5163 
0.5158 

0.5156 
0.5154 
0.5162' 
0.5153, 
0  5172 

0.5172 


0.i:i54 
0.1356 

+0.1413 
0.1487 
0. 1 523 
0. 1 545 
0.1557 

+0.1615 


0.1940 
0.1934 

+0.1932 
0.1931 
0.1927 
0.1886 
0.1816 

+0.1811 
+0.1761 


N. 


o 

-27 
+73 
+75 
-54 
+74 

-  0 
+27 
+46 

-60 
+63 

+60 

+48 
+25 
+28 
+69 

+60 
+10 
+60 
+31 
+60 

-57 
-40 
+60 
-54 
+20 

-14 

+38 
+  2 

-10 

+28 

+27 
+55 
+48 
+44 
+72 

+73 
+10 
-29 
+  I 
+24 

-12 

+63 
+75 

+76 
-30 


,+64 
+46 


\ 


+32 
+43 
+  3 
+21 

-  8 

-18 
+90 


S. 


o 
-90 

+  1 

+24 

-00 
+15 

-84 
-34 
-15 
-00 
+  1 

+  13 

-  0 
-20 
-25 
+27 

+  I 
-42 
+24 
-21 
+  7 

-00 
-00 
+  6 
-00 
-36, 

-85 
-20 
-61 
-00 
-30' 

-33 

-  8 
-15 
-18 
+40 

+  10 
-55 
-00 
-71 
-41 

-00 

-  8, 
+68 
-26 1 
+  13, 


-00 


-12 
-27 

-41 
-30 

-77 

**  •) 

-O.J 

-82 

-82 
+  16 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULT ATIONS. 


MAKCII. 


Tub  Star's 


Name. 


iMag. 


Retl'uH  from 


'-a7 


Appaifiit 
DcclinHtiou 


B  AC.  830 

H  Ceti 

Lnlande  r)7'<J5 
/  Taiiri 
Y  Tuuri 

(5'  Taiiri 
63  Tauri 

(V  Tauri 

(J' Tauri 
70  Tauri 

75  Tauri 

B  A.  C.  131)1 
a  Tauri 

B.  A.C.Mb8 
i  Tauri 


I    G 

'    4i 
G 

I    4 
4 

4 

.    6 
i    bh 
'    5 
6i 

64 

5 

I 

:    5i 


TO  Tauri 

\\\)  Tauri 

l-iO  Tauri 

1*^7  Tauri 

^'  Orionih 

^^'^Orionis 

\^  Oriouin 

^*  Olio  nip 

id^  Orionis 

15  Geniiuoruni 

16  Geniinorurn 
J'  Geniinorurn 

,     ^  (luniinor     mull 
r>6  (leniinorum 
61    (jeininorum 

79  Geminoruin 
H7%  (jeminorum 
I     rf'  Cancri 
0  Cancri 


1     t5 

l.ancri 

7 

Leonis 

■     8 

l^eoniB 

;  V' 

LeoniH 

'  34 

l.eoni;* 

37 

Leonis 

/ 

Ijeonis 

1 

B  A  C.3H37 

I' 

Virgiriis 

b 

Virginis 

c 

Virginia 

B  A  C  4i>54 

65 

Virginis 

HO 

Virginis 

HA 

Virginis 

CI 

Librae 

5-  fiibrflp 
17  Liiira? 
IH  Librjp 

BAG.  5070 
)    IjihriP 

1)   Libra> 
a  Librip 


5i    - 


6 

^h 

6 
6 
5 
6 
(>4 

64 

44 

4 

54 

6 


H 
-I. II 

1.10 
1.03 
0.03 
0.7\> 

-0  71 
0.71 
0.71 
0.71 
0.70 

-0.68 
0.68 
0  65 
061 
0.50 

052 
0.30 
0.30 
0  34 
0-27 

-0  28 
0.24 
023 
0.10 
0  12 

-Oil 

-on 

+0  07 
0  16 
0  18 


-  ji.!! 
10.0 

0  3 
9.3 
8.2 

-  7.6 
7.8 
7  6 
75 
8.1 

-  7.0 
7.0 


64  +0.26 
6  !  0  32 
6  0.43 
54  j  0  47 
4        0  53 


64 
54 
6 

64 
54 

54 

64 
4 

54 

54 

6 
6 
6 

64 
6 

54 
7 

64 
6 

44 

6 

44 


+0  73 
0.73 

0  75 
0.H5 
0.H6 

+0  05 

1  00 
1 .05 
1 .08 
1.00 

+  1.10 
111 
1.10 
1.10 
0.00 

+0.!)H 
0.08 
0.07 
0.01 

o.-^o 

+0.86 
+0.84 


7.0 ; 

60  I 
6  0 
671 

6  1  I 

63  1 
6.2 
6  1 
6.1 
5 


''.6 


-  o 
5 
5  4 
5.4 
5.4 

-  5.4 


r.4 


i) 


5.8 
5.0 

5.8 

-  6  6 
6.1 
67 
67 
66 

-  7.1 
7.2 
60 
6.0 
66 

-  6  4 
5.4 
5  1 
46 
1.0 

-  1.0 
1.0 
10 
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7.6 

18  38.8 

21   27.5 

-  5  40.6 

-0.4347 

(;.540l 

0.1008 

+13,-51 

m  Tnuri 

H 

0.!)4 

7.4 

18  29.5 

15    5  11.7 

+  1   4H.9 

+0.4540 

0.5426 

0.0872 

+67   +  1 

li>7  Tauri 

bd 

0.80 

6.S 

18  55.4 

22     3.1 

-  5  .-.2.4 

+  1.2070   0.5483 

0.0590 

+90  '  +5b 

^'  Orion  is 

H 

-0.76 

-6.2 

+20  15.1 

16    3  24.7 

-  0  41.5 

+0.0421)   0.5500 

+0.0493 

+39   -17 

j*()rioiiid 

6 

0.76 

6.4 

19  43.4 

3  40.5 

-  0  26.1 

+0.6333   0.5500 

.  0.0491 

+85+1.'! 

A  'Orionis 

6 

0.72 

63 

10  41.4 

7  38.1 

+  3  23.6 

+0.84.'^8    0.5508 

0.0423 

+90     +•.>!!< 

v^  Orionii* 

5 

0.72 

6.2 

20     8.3 

7  50.6 

+  3  35.7 

+0.3679   0.5511 

0.0417 

+61+1 

6^  OrioniK 

6 

0.6S 

6.1 

19  48.8 

11   36.4 

+  7  14.0 

+0.8656   0.5521 

0.0347 

+1K)  +:•.•> 

If)  (leminoruiii 

6i 

-0.62 

-D.O 

+20  51.4 

18  50.4 

-  9  46.5 

-0.0672   0.5547 

+0.0216 

♦33 '  --^1 

16  (jeminorum 

64     0.61 

5.6 

20  33.7 

18  55.4 

-  9  41.7 

+0.2.'>6i) 

0.5547 

0.0216 

+52  I  -  3 

V  lieniinoruni 

4i 

0.61 

5.6 

20  16.8 

19  23  8 

-  9  14.2 

+0.5718 

0.5552 

0.0206 

+78+14 

d  (jleminoruni 

6 

0.51 

4.7 

21   53.5 

\7    5  40.2 

+  0  41.3 

-1.0650 

0.5571 

+0.0013 

-30  1  -(i-ii 

^  Gem  in  or.    mult 

4 

0.44 

5.0 

20  43.9 

11  23.3 

+  6  12.7 

+0.1578 

0.5571 

-0.0100 

+46   -  7 

56  Gemiiioriiin 

H 

-0.34 

-4.fcs 

+20  39.2 

19  25.9 

-10     1.2 

+0.1095 

0.5607 

-0.0256 

♦431-11 

61   Geminorurn 

6 

0.32 

.     4.8 

20  28.7 

21  40.4 

-  7  51.3 

+0.2348 

0.5607 

0.0298 

+51  1  -  5 

'  6')  Geminorurn 

5i 

0.32 

4.3 

21  40.2 

22     0.8 

-  7  31.7 

-1.0570 

0.5610 

0.0305 

-30 

-6S 

7!>  Geminorurn 

6i 

0.23 

4.4 

20  35.0 

18    5  49.8 

+  0     1.1 

-0.1837 

05619 

0.0456 

+26|-*.'9 

85  Geminorurn 

6 

0.18 

4.5 

20  10.6 

10  31.7 

+  4  33.3 

+0.0142 

0.5628 

0.0551 

+:J8  -111 

Saturn 

+20  45.0 

19  20.8 

-10  56.1 

-1.1520 

0.5603 

-0.0397 

-40 '  -61) 

rf»  Cancri 

6 

-0.01 

-4.6 

18  41.4 

22  52.3 

-  7  31.9 

+0.7720 

0.5645 

0.0785 

+!K» '  +'J0 

e  Cancri 

^^h 

+0.03 

4.5 

18  28.2 

19    2  31.4 

-  4     0.5 

+0.7042 

0.5645 

0.0853 

+90  +16 

35  Cancri 

64 

0.04 

3.7 

19  58.4 

4     8.8 

-  2  26.5 

-1.0270 

0.5650 

0.0886 

-26     70 

e  Cancri 

«4 

0.07 

3.9 

19  56.5 

6  25.1 

-  0  15.0 

-1.1970 

0.5650 

0.093<: 

-44   -70 

A  Cancri 

4 

+0.10 

-4.3 

+18  33.8 

8  18.9 

+  1  34.9 

+0.0772 

0.5650 

-0.0948 

+41 

-20 

80  Cancri 

64 

0.23 

4.0 

18  30.1 

20  21.9 

-10  47.6 

-1.1450 

0.5659 

0.1176 

-36 

-71 

83  Cancri 

54 

0.27 

4.0 

18  10.7 

23  28.8 

-  7  47.1 

-1.1830 

0.5665 

0.1 2:» 

-40 , -72 

7  Leonis 

64 

0.37 

4.9 

14  52  7 

20    6  58.4 

-  0  33.4 

+1.27(>0 

0.5665 

0.1359 

+90  i  +5!) 

8  Leonis 

54 

0.36 

4.2 

16  56.2 

7  26.4 

-  0    6.4 

-0.9189 

0.5665 

0.1370 

-17  -73 

ill  Leonis 

6 

+0.41 

-4.9 

+14  31.9 

10  26.1 

+  2  47.1 

+1.1520 

0.5665 

-0.1419 

+90  +42 

34  Leonis 

6A 

0.54 

4.8 

13  54.4 

22  43.9 

-  9  21.1 

-0.0701 

0.5665 

0.1609 

+33 ,  -34 

37  Leonis 

54 

0.56 

4.8 

14  17.1 

ai    0  57.1 

-  7  12.7 

-0.8191 

0.5665 

0.1641 

-10 

-76 

I  Leonis 

54 

0.71 

5.3 

1 1     8.2 

15  18.2 

+  6  38.1 

-0.1014 

0.5671 

0.1829 

+31 

-39 

B.  AC.  3837 

64 

0.82 

5.7 

8  40.3 

2«    2  11.0 

-  6  52.1 

+0.3277 

0.5690 

0.1956 

+56 

-16 

1'  Virainis 

4 

+0.96 

-5.6 

+  7     9.3 

16    6.1 

+  6  33.4 

-0  9585 

0.5701 

-0.2079 

-18 

-83 

C7 

b  Virginis 

54 

1.02 

6.0 

4   166 

22  14.3 

-11  31.5 

+0.6219 

0.5715 

0.2121 

+80 

-  2 

c  Virginis 

54 

1.09 

5.7 

3  56.1 

23    7     5.5 

-  2  59.4 

-0.9372 

0  5722 

0.2167 

-16 

-87 

B.  AC.  4254 

6 

1.14 

5.7 

+  2  28.2 

14  50.9 

+  4  29.3 

-1.1780 

0.5742 

0.2193 

-35 

-88 

80  Virginis 

6 

1 .29 

5.2 

-  4  49.6 

24  15    5.6 

+  3  51.0 

+0.6639 

0.5813 

0.2180 

+82 

-  1 

88  Virginis 

64 

+1.32 

-5  0 

-  6  16.8 

20  26.0 

+  8  59.6 

+0.^)266 

0.5835 

-0.2158 

+84 

+15 

^^  LibrcD 

6 

1.40 

3.0 

11  26.5 

25  23  31.0 

+11     3.1 

+0.4056 

0  5925 

0.1919 

+57 

-15 

^3  Libr» 

54 

1.40 

2.9 

10  57.5 

26    0  29.0 

+11  59.0 

-0.2.24 

0.5928 

0.1905 

+19 

-52 

17  Librie 

7 

1.40 

2.8 

10  42.2 

1     5.4 

-11  26.1 

-0.6156 

0.5928 

0.1901 

0 

-8U 

18  Librae 

64      L40 

2.8 

10  41.7 

1  21.0 

-11   11. 1 

-0.6743 

0.5929 

0.1899 

-  4 

-^7 

y  Librie 
rj  Librie 

44+1.40 

-1.3 

-14  24.9 

15  56.5 

+  2  50.3 

+0.'^.458 

0.5971 

-0.1684 

+50 

-18 

6    1    1.40 

O.H 

15  18.9 

19  19.2 

+  6    5.1 

+0.6683 

0.5983 

0.1631 

+72 

0 

0  Librie 

44      1.39 

0.6 

16  24.0 

23     8.8 

+  9  45.7 

+1.1230 

0.5991 

0.1561 

+74 . +33 

49  Librae 

6        1  37 

-0.1 

16  12.2 

2r    I  44.8 

-11  44.5 

+0.5319 

0.6001 

0.1515 

+621-  7 

X  Ophiuclif 

44      1.34 

+  1.2 

1 

18  12.1 

12     8.5 

-  1  45.6 

+1.0290 

0.6015 

0.1313 

+72 1 +25 

(^  Ophiuclii 
*4  Scorpii 
2!)  Ophiuchi 

B.  A.C. 6098 

44    +I.3I 

+  1.0 

-16  22.1 

13  46.9 

-  0  Ml 

-0.9899 

0.6022 

-0.1279 

-:30 

-90 

54'     1.30 

1 .5 

17  31.5 

17  49.6    +  3  41.9 

-0.3509 

0.6029 

0.1194 

+  7 

-5!» 

64      1 .25 

2.4 

18  43.2 

28     1   41.6 

+11    15.0 

-0.0380 

0.6033 

0.1021 

+y2  -«' 

6        1.*'3 

4.5 

2,)  44.0 ' 

29     I   18.7 

+  9.55.7 

+0.1972 

0.6002 

0.0474 

+:?o  •  25 

/i  Sagittarii 

4        0.!)8 

4.9 

21     5.2'           5  49.3     -  9  53.5+0.3692 

1 

0.5994 

0.O370 

+40: -16 

14  Sagittarii 

6     +0.99 

+5.1 

-21  44.4             5  51.4     -  9  42.8+1.0200 

0.5994 

-0.0:«)5  +6-*i»-o 

1                          ~ 

1.'>  Sagittarii 

54 

+0.98 

+4.8 

-2.)  45.5.!           (;  149    _  j)  20.2 1+0.0185   0.6001 

-0.0357  +10 

-iO 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


APRIL. 


Name. 


16  Sagittarii 
21   Sagitturii 
B.  A.C.6;:<() 
B.  AC.  6:547 
'^J  Sagittarii 

31  ^agittarii 

Xi  S7a^ittarii 

f »  Sagittarii 

^<8agittttrii 

o  Sagittarii 

JT  Sugitturii 
50  Sagittarii 

/  Sagittarti 
57  ^agittarii 


Thk  Stau'8 


a  Capricorn i 
TT  Capricorn! 
p  Capricorni 

o  CHpricorni 

V  Capricorni 

|{)  Capricorni 

21   Capricorni 

0  Capricorni 

31   Capricorni 

1  Capricorni 
y  Capricorni 

44  Capricorni 

45  Capricorni 

(5  Capricorni 
fi  Capricorni 
I  Aquarii 

39  Aquarii 

42  Aquarii 

45  Aquarii 
50  Aquarii 

U.  A.C.7d35 
iyS  Aquarii 
70  Aquarii 

Lalande  44734 
i/;i  Aquarii 
X  Aquarii 
^/•- Aquarii 

B.  A  C.J^274 

27  Piscium 

2!>  Pigcium 

4  Ceti 

5  Ceti 
14  Ceti 


15  Ceti 

26  Ceti 

20  Ceti 

33  Ceti 

35  Ci-ti 


Mag. 


Kt^d'iiH  froci 

iy«8.0.  Apparent 
1  Di'cliuation 


6i 
5 

,    6 

I    ^ 

H 
•  H 

6 

;  5i 

3i 

3 

I    6 


6 


f  Pieciuin 
V  Piecium 


om 

0.86 
O.H.J 

+0.H) 
0.1  !> 
0.77 
0.77 
0.74 

'  +0.7t) 

'    061 

0.40 

1  +0.46 


5i 
5 

6 

5i 

6 

6i 

4 

6i 

6 
6i 

5 

4h 

6* 

H 

6i 

6 

6i 

6i 

6 

6i 
4 

4 

7 

5 
5 
6 
6 
6" 

6i 

6 

6i 

6 

6i 

5 
4i 


+(K31 
0.27 
0.27 

+0.25 
0.20 
Oil 
0.07 

+0.04 

-0.03 
0.06 
0.17 
0.17 
0.18 

-0.20 
0.23 
0.2H 
0.32 
0.32 

-0.34 
0.37 
0.40 
0.30 
0.47 

-0.40 
0.50 
0.50 
0.61 
0.73 

-0.75 
0.76 
0.78 
0.78 
0.87 

-0.87 
0.04 
0.04 
0.05 
0.95 

-0.97 
-1.02 


A5     I 

II 
+  4.7 

.'vO 

5.5 

5.4 

5.4 

+5.0 

5.6 

5.8  I 
6.0  I 

I 

+5.!> 
6.3 

5.8 ! 


-20  25.1 

20  35.0 

21  2t».:{ 
21     8.4 

20  27.0 

-22     3.0 

21  20.7 

20  48.0 

21  15.0 
21   54.2 


-21 
21 
20 


11.0 

.50.7 

1.7 


+5.rJ    -10  10.6 


+5.6 
5.3 
5.2 

+5.4 
5.2 
4  0 

4.8 
4.6 


-10  27.9 
18  34.6 
18  10.8 


.  ! 


+4.6 
4  3 
3.0 
3.1 
3.2 


-18 

18 
18 
17 
17 

-17 
17 
17 
14 
15 


57.0 
31.0 
20.7 
57.8 

40.5 

55.8 
18.6 
0.0 
54.6 
15.6 


I 


+3.6     - 
2.6 
2.4 
2.3 

1.0 

I 

+2.0 
1.0 

1.6 

0.0 
0.4 


16  38.0 
14  4.7 
14  24.8 
14  44.7 
13  23.3 

13  51.0 

14  5.0 
13  20.4 
11  28.7 
II     8  8 


+0.1 

-10  30.3 

-0.7 

\)  41.8 

1.1 

8  2(K2 

0.7 

0  47.7 

2.4 

7     0.1 

-3.4  I    - 
:5.7 
4.0 
4.0  ! 
5.3 

-5.1 
6.2' 

6.4 ; 

6.5 
6.6 

-6.0  1 
-7.4' 


10.7 

39.1 

10.4 

4.4 

7.4 


-  1  7.4 

+  0  45.0 

1  24.4 

'     I  50.0 

I  52.7 

+  3  1.4 

+  4  55.1 


At  Conjunction  in  R.  A. 


Washington  HourAngle 
Mc^n  Time.  ■" 


y' 


29 


30 


[  h 
6 
10 
15 
15 
10 

20 
21 
22 
23 
I 


ni 

15.4 
14.5 
1 1 .5 
35.5 
53.4 

50.6 
36.1 
57.2 
5.0 
52.6 


h 
0 
o 
0 
0 


in 

10.8 
30.2 
44.0 
21.8 


+ 
+ 
+ 
+ 
+ 


3  46.0 

4  41.0 

5  24.7 

6  42.6 
6  50.0 
0  31.2 


3  56.6  +1 1   30.4 

10  30.1  I  -  6    2.5 

18  57.4.  +  1  57.0 

21  23.7!  +4  17.8 


-0.3243 
-0.2660 
+0.5.337 
+0.1757 
-0.5610 

+  1.0640 
+0.5000 
-0.2040 
+0.2540 
+0.0404 

+0.2487 
+1.2180 
-0.4750 
-1.0790 


0.6001 

0..508I  . 
0.5069  ; 
0.5064  I 
0.5053  I 


-0.0357 
0.025!^ 
0.0143 

■  0.0134 

0.0034 


0.5042 
0.50.36 
0.5921 
0.5921 
0.5019 

0.5911 
0.5871 

0.5828 
0.5813 


-0.0010 

+0.0001 

0.004 1 

0.0042 

0.0105 

+0.0151 
0.0303 
0.0479 

+0.0535 


Limiting 
Parallels. 


N. 


o 

+  1 

+  2' 
+50  j 
+261 
-15 

+68 
+46 
+  4 

+30 

+68 

+30 
+68 
-  6 
-45 


S. 


o 

-57 
-53 

-  6 
-27 

-Id  1 

I 

+30 

-  8 
-49, 
-22 1 
+10 

-23 
+4!> 
-6!) 
-90 


MAY. 


2 


8  53.1 
12  18.5 

12  58.9 

13  25.0 
17  50.5 

0  20.7 
3  3.2 
5  18.0 

10  54.3 
12  44.1 
20  5H.8 
22  25.0 
22  51.3 

3  0  14.6 

3  13.5 

0  30.6 

12  24.1 

14  32.3 


15 
18 
21 
21 
6 

8 
20 
20 
21 
13 


36.3 
15.8 
0.2 
.50.0 
I3.H 

21.2 

8.0 
40.4 
12.5 
12.0 


8  38.1 
5  20.2 
4  41.3 


-  4 

0 
+  6 
+  8 
+11 


16.1 

0.0 

16.4 

53.3 

4.2 


+ 
+ 
+ 

+ 
+ 


7  31.7 

5  45.7 

2  12.5 

3  35.8 

4  1.3 


5 
8 
0 
6 
4 


-  3 

-  I 
+  1 
+  2 

flO 

-11 

-  0 
+  0 
+  0 

-  / 


21.8 
14.9 
40.1 
.52.2 

48.0 

46.0 
11.6 
27.7 
16.8 
24.3 

32.2 
5.7 

24.8 
55.?) 
32.7 


6 


18  33.!) 

20  13.9 

23  22.4 

23  37.5 

14  15.8 


15 
5 

7 

9 

10 


38.2 
31.2 
46.3 
10.1 
14.0 


+ 
+ 


2  20.0 

0  42  0 

2  20.2 

2  34.9 

7  11.7 


13  4.7 

8  1  49.8 


—  ;i 
+  7 
+  9 
+11 
-II 


51.6 
37.9 
49.2 
10.7 
472 


-  9  1.3 
+  3  22.3 


-0.1928 

-0.8470 
-1.2070 

-0.3676 
-0.4 1 26 


0.5736 
0.5716 
0.5715 

0.5710 
0..5685 


+0.0298  0.5637 


-0.0826 
-0.1373 

+0.7843 
+0.3522 
+1.2710 
-0.03'.)3 
-O..5071 

+1.1520 
-1.1570 
+0.1252 
+0.0230 
-0.2064 

+0.47,')6 
+1.1520 
+0.0387 
-1.0070 
-0.0524 

-0.2188 
+0.8310 
-0..^582 
+  1.1290 
+  1.0620 

-1.0120 
-1.26-<0 
-1.1000 
-1 .2530 
-0.5434 

-0.2726 
+0.3607 
+0.1016 
-0.1128 
+0.(K)47 

-0.6480 
-0.2778 


0.5618 
0.5605 

0.5564 
0.5556 
0  5408 
0.5494 
0.5400 

0.5482 
0.5459 
0.5420 
0.5401 
0.5394 

0.5:te2 
0..5370 
0.5348 
0..5348 
0.5307 

0.5203 
0.5242 
0.5238 
0.5237 
0.5182 

0.5168 
0.5164 
0.5163 
0.5160 
0.5132 

0.5128 
0.5125 
0.5124 
0.5123 
0.5122 

0.5121 
0.5132 


+0.0763 

0.0825 
0.0839 

+0.0849 
0.0028 
0.1030 
0.1086 
0.1122 

+0.1211 
0.1238 
0.1352 
0.1374 
0.1377 

+0.1393 
0.1431 
0.1509 
0.1543 
0.1563 

+0.1574 
0.1602 
0.1620 
0.1640 
0.I7I2 

+0.1720 
0.1815 
0.1810 
0.1820 
0.1001 

+0.1923 
0.1028 
0.1038 
0.1940 
0.IW8 


+0 
0 
0 
0 
0 

+0 
+0 


1968 
1969 
1965 
1963 
1961 

1956 
1924 


+  11 
-25 
-55 

+  3 
+  1 
+26 
+21 
+  18 

+72 
+48 
+73 
-25 
+  1 

+73 
-42 
+37 
+75 
+20 

+60 
+76 
+77 
-33 


-48 1 
-00' 
-00 

-60 
-63 
-35 
-42 

-45 

+  8 
-17 
+52 
-90 
-71 

+36 
-90 
-30 , 
+16', 

-49 

-Hi 

+35 ; 

+17, 

-90 


+30  -40 


+22 

+80 
+  4 

+80 
+83 

-22 
-46 
-37 
-43 

+  8 

+22 
+50 
+42 
+31 
+41 

+  2 
+22 


-50 
+  10 
-74 
+31 
+25 ' 

-!)0 
-90 
-00 
-00 
-72 

-53  '• 
-17 
-31  i 
-43 
-33 

-82 1 
-52 


428 


OCCULT  AT  IONS,    1888. 


1 
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The  Stau'k 

1 

M. 

^Y. 

At  CoNJiNcnox  ix  R.  A. 

Liinitioe 

Paralh'ls. 

Xaiuc. 

Ufd'nM  from 
Mag.           1H8H.0. 

Apparoiit 
I)«'clinatiun. 

WuHhiniitoD 
Me«n  Time. 

1 
HuurADglf        y                . 

y' 

N.      S. 

1 

s 

0       1 

« 

1    li    rn 

1 
li     m                       1 

• 

'            c 

64  Cell 

5^    -I.Ort 

-H.2 

+  8     2.6 

8 

17  52.4 

-5     2.2, -0.7109.  0.5150   +0.I8:.6 

-  3   -f<2 

'    ^'Ceti 

il      l.Od 

8.2 

8  10.2 

18  44.4 

-  4   11.8-0.8676   0.5159     0.1850 

-12   -^-2 

AA'/r 

MOOX. 

(V  Tiiuri 

4        1.14 

8.1 

17  16.7 

11 

13  20.3 

-II  25.4' -0.3060   0.5:^7     0.1210 

+2t)   -45 

rf^Tauii 

54    -1.14 

-8.1 

+17  10.0 

14     3.8 

-10  51.!)   -0.1312   0.5373; +0.1204 

+30  -:u 

'     rHTauri 

5        1.14 

8.1 

17  40.1 

14  44.4 

-10  12.5   -0.5897   0.5374,    0.1l!)4 

+  4-64 

'         B.  A.C.N(iH 

64      1.1*^ 

7.8 

18  31.7 

12 

0  53.2 

-  0  22  8 

-0.4041    0.5412'    0.1048 

fM   -4!> 

i  Tami 

54      1.1*2 

7.7 

18  38.8 

3  21.0 

+  2     0.3-0.2800   0.5412     0.1013 

+21    -41 

m  Tauri 

54      1.10 

7.3 

18  20.5 

11     3.7 

+  0  28.3  !  +0.6262   0.5450     0.0891 

+84    +10 

C  Tauri 

34    -1.04 

-6.5 

+21     4.3 

13 

1  21.8 

-  0  41.4  1-1.1130   0.5492   +0.0654 

-35   M) 

y'  Orionin 

44      1.00 

6.4 

20  15.1 

0  13.8 

+  6  55.1    +0.2400   0.5516     0.0516 

+52   -  7 

;^-OrioniH 

6        1 .00 

6.5 

10  43.4 

0  20.6 

+  7  10.4    +0.8408   0.5518     0.0507 

+9t)   +'i8 

X  'Orion is 

6       0.07 

6.2 

10  41.4 

13  27.1 

+  11     0.0   +1.0620   0.5525!    0.0433 

+!)0   +44 

;{"*  Orion  is 

5       0.98 

6.1 

20     8.3 

13  30.4 

+  11    11.9  +0.5795,0.55251    0.0431 

,                1              1 

+79   +12 

iyf^  Orionis 

6      -0.05 

-5.0 

+10  48.8 

17  25.3 

-  9     9.9 

+1.0860   0.5535   +0.0:i6:J 

+!>0   +46 

•  15  Geiuinoriini 

64      Om 

5.4 

20  51.4 

14 

0  30.8 

-2     9.7   +0.1603   0.5552;    0.0230 

+47    -  8 

l()  (iennnoruni 

64    o.oy 

5.4 

20  33.7 

0  44.0 

-  2     4.8 

+0.4845  , 0.5552 

0.0230 

+70  +10 

V  Geniiiioruni 

44      0.01 

5.4 

20  16  8 

1    13.2 

-  1  37.4 

+0.8033   0.5555 

0.0222 

+!»0  +2:^ 

d  Cieniinorum 

1 

6       0.83 

4.7 

21   53.5 

11  31.3 

+  8  1!).9 

-0.8312  1  0.5573 

+0.0024 

-12  Si 

1     (  Geininor.   mult. 

4      -0.78 

-4.5 

+20  43.0 

17  16.0 

-10     7.2 

+0.4130   0.5581 

-0.0083 

♦64  +7 

r>()  (leniinorum 

54      0.71 

4.3 

20  3!>.2 

15 

1  21.8 

-  2  17.9 

+0.3628   0.5588 

0.0243 

+60  +2 

61   (lerninorum 

6    1    0.6!) 

4.2 

20  28.7 

3  37.4 

-  0    6.!) 

+0.4918  10.5588 

0.0288 

+71    +  9 

!  63  (leminorum 

54      0.60 

3.0 

21   40.2 

3  57.8 

+  0  12.8 

-0.8070   0  5588 

0.0292 

-11   -68 

71)  (leniinoriim 

64     0.61 

3.8 

20  35.0 

11  51.1 

+  7  49.9   +0.0755  i  0.5599 

0.0445 

+42  -15 

H.')  (veiniiionim 

6     -0.56 

-3.7 

+20  10.6 

16  36.2 

-11  34.8'+0.27J)6   0.5599  ' -0.0537 

+54   -  4 

Saturn 

1 

• 

20  26.0 

16 

4  28.5 

-  0     70' -0.7614    0.5514      0.0391 

-  8  -70 

rf'  (/uncri 

6       0.43 

3.5 

18  41.4 

5     7.1 

+  0  30.3  '  +1 .0500  '  0.55!>!»     0.0776 

+90  +40 

H  Cancri 

54      0.38 

3.4 

18  28.2 

8  40.8 

+  4     5.4'+0.!)840   0.559f) '    0  0843 

+90  +34 

1  35  Cancri 

64      0.37 

2.0 

10  58.5 

10  28.8 

+  5  41.0   -0.7651    0.5604  1    0.0879 

-  7  -70 

1     e  Cancri 

64    -(1.34 

-2.7 

+  10  56.6 

12  47.7 

+  7  55.1    -0.9378 

0.5602   -0.0915 

-19  -70 

A  Cancri 

4    1    0.31 

3.1 

18  33.8 

14  43.5 

+  9  47.0  1  +0.3546 

0.55!)7 

0.0951 

+59  -  5 

HO  Cancri 

64      0.16 

2.8 

18  30.2 

ir 

3     1.6 

-  2  20.3  (  -0.8853 

0.55!)4 

0.1166 

-14  -71 

dH  Cancri 

54      0.13 

2.6 

18  10.8 

6  12.0 

+  0  44.5   -0.9226 

0.5594 

0.1218 

-171-72 

d  Leonis 

54  1  -0.03 

2.8 

16  56.3 

14  23  6 

+  8  38.4   -0.6602   0.5589 

0.1356 

0  -70 

',\4   LeoniB 

64+0.18 

-3.1 

+13  54.4 

18 

6     5  0 

-  0  11.5  1+0.1996   0.5581 

-0.1589 

+4!)  -20 

.  'M  Leonis 

54:   0.'<^0 

2.f> 

14   17.2 

8  23.2 

+  2     1.1  1-0.5650   0.5578     0.1624 

+  6'-W 

I  Leonifi 

54  ,    0.40 

3.4 

1 1     8.2 

23  12.2 

-  7  40.2  1  +0.1529  '  0.5580     0.1809 

+46 1 .23 

B.  A.C.:«37 

64      0.54 

3.8 

8  4t).3 

19  10  26.9 

+  3  1 1 .6  i  +0.5785  ,  0.5582  ,    0. 1 932 

+761-3 

!     V  Virginia 

4    ,    0.72 

3.7 

7     0.3 

20 

0  51.1 

-  6  53.7  !  -0.7531  !  0.5602  '    0.2058 

1                                1 

-  4  -7:) 

b  Virginia 

54    +0.78 

-3H 

+  4   16.6 

7  12." 

-  0  45.!)   +0.9812   0.5603  ' -0.2008 

+90+10 

c  Virginis 

54      0.80 

4.1 

3  56.1 

16  21.2 

+  8     4.3   -0.7570   0.561!)     0.2146 

_  4  -rO 

B.  AC.  4-^54 

6       O.OO* 

4.0 

+  2  28  2 

21 

0  21.8 

-  8  11.8   -1.0160   0.56:J6     (».2I77 

-21    -'•?^ 

HO  Virginia 

6    1    1.*i8 

4.3 

-  4  4'.16 

22 

.1    18.5 

-8     8.0, +0.7903   0.5737  1    0.2175 

+85  +  6 

.  Hd  Virgini.s 

64      1.34 

3.!) 

6  168 

6  46.5 

-  2  51  8+1.0400   0.5747     0.2153 

1 

+84  +23 

,    ^>  Libree 

6     +1.58 

-2.8 

-11  26  5 

23 

10  18.0 

-  0  20.7   +0.4395 

0.5881    -0.1!)35 

♦60  -I:J 

'    ^--Librip 

54      1 .58 

2.7 

10  57.5 

11    17.5 

+  0  35.6   -0.2239   0.5887      0.1923 

+21   -50 

17  Libra 

7        1.5^ 

2.6 

0  42.2 

II   54.3 

+  1    11.0   -0.5916   0.58!)2     0.1915 

+  1   -77 

IH  Librie 

64      1 .5H 

2.6 

10  41.7 

12  10.0 

+  1  26.2  , -0.6503  ]  0.5892     0.1914 

-  2  -*'4 

y  Librae 

44      1 .60 

1.3 

14  24.0 

24 

2  50.4 

-8  27.5   +0.3333  '  0.5!)69  '    0.1709 

+50  -1!' 

rj   l^ibrnp 

6    '+1.7u> 

-1.0 

-15   18.!> 

6  13.3 

-  5  12.6  +0.6454 

0.5985' -0.1657 

+71   -  1 

0  Librae 

44      1  75 

0.7 

16  24  0 

10     2.6 

-  1   32.2   +1.0900 

0.6002     0.1590 

+74  +:{'» 

4'J  liibree 

6        1 .75 

-'V4 

16  12.2 

12  38  3 

+  0  57.3,+0.4!H8 

0.6011  '    0  1539 

+59  -H> 

X  Ophiucbi 

44      1.77 

+0  8 

IH  hi.! 

22  58.3 

flO  52.5   +0.9623 

0  6047i    0.1342 

+72  ♦•i'» 

0  Opiiiuchi 

44      1 .75 

0!» 

16  22  1 

2*5 

0  3.V7 

-11  34.1    -1.0540 

0  6050     0.I30H 

1 

-36  -'"» 

\14  Srorpii 

5.',    +1  77 

+  1.3 

-17  31.5 

4  36.(» 

-  7  43.5   -0.4246 

■'.«)«>  -»t.i*ji  ♦  -1  -<>* 

'j;^  Opiiiuchi 

64    +1.77 

+-i.3 

-|H  4:?  2 

12  21.0 

-  0  16.5: -0.1362   0.6080  1-0.1 058  i +16  -  <•' 
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ELEMENTS  EOR  THE  PKEl)ICTlf)X  OF  OCCULT ATIONS. 


MAY. 


TiiK  Stak'h 


NatiH'.  Ma^. 


u  SSjijritlarii  4 

14   J^agittJjrii  (> 

ir»  Sa^itlnrii  '^^ 
16  Sngittui-ii              ,    <>^ 

'21   Sagittarii  I    5 

B.  AC.  6:^6  6 

B.A  (;.b:U7  6 

2?»  Sagittarii  r>^ 

'M)  Sagittarii  6fi 

31    Sagittarii  6^ 

:U  Sagittarii  6 

^'  Sagittarii  r»|J 

f- Sagittarii  'Xj^ 

o  Sagittarii  3.^ 

r  Sagittarii  \\ 

TyW  Sagittarii  6 

f  Sagittarii  •'» 

ff  Caprirorni  r»4 

n-  Caprir"(»rni  .'^ 

o  C^apric'orni  6 

II  ('a[)ric(»rni  '».5 

19  I'aprirorni  b 

:iO  (?apMc-oini  6^ 

!2I    <'apri('orni  6^ 

^^  Caprirorni  4 

'M)  Capricorrii  'jij 

'M    Capricorn i  6A 

/   Capriroriii  4^ 

-    Caprirorni  3i^ 

14   Caprirorni  ,    6 

4'»  (^iprirorni  6i 

rf  (^apricorni  'ii^ 

/    Aqnarii  4|^ 

:i*»   Aquarii  ,    6i 

4'^  Aqii.irii  Ti^ 

4r>  Aqnurii  6^ 

."ill   Aqimrii  6 

n  A  c.7ef:ri  o^ 

70  Aquarii  I    6 

Laiande  44734       6^ 

71  Aquarii  i    6 


lU'dn:*  fnmi 


Appumit 
Dci'Iinsitinn. 


+  1.70 
Mi-* 

1.67 

167 

+1.63 
1.61 
1.60 

1  .r>7 

I  .r>7 

+i.r)7 
I  .r»6 

1  54 

I  r,4 
I  r>'i 

+  i.:»t) 

1.43 


+  I.IO 
I  Of) 

O.fM 
0.04 

+0.01 

Or') 

0..<) 
O.H-J 

0.7-J 

+0  71 
0.70 
0  6^ 
0.;> 

o.r>4 

+o.r)3 
o.r>i 

0.47 
0.44 

o.3r) 

+0  33 
+0.3*i 


II 
+4.0 

5.4 

r>4 
r>.4 


133        7.0 
1.16 


-•^0  44.0 

*Jl  44  4 

*^l>  45.5 

ao  ^5.1 


+5.rt 
64 
6.4 
66 
60 

+6!» 
6.!» 
6.0 
6.0 
7.3 

+7.3 

8  0 


8.5 
84 

+^5 

H.4 
ft. 5 
8  0 
8.5 

+8.4 
8.5 
84 
8.-J 

8.-i 

+7.4      - 
.-.;) 
7.4 
71 
7.1 

+6.8 

6.!» 
60 
6  6 


20 
21 
21 
20 
22 

-22 
21 
20 
21 
21 

-21 
21 
20 
10 
18 


35.!) 
2!K3 
84 
27.0 
17.3 

3.0 
20.7 
48.0 
15.0 
54.2 

110 

50.7 

17 

27.') 

34.6 


18  57  () 
18  31  0 
18  20.7 
10  28  0 
17  57  8 


17 
18 
17 
17 
17 

14 
15 
16 
14 
14 


40.5 
27.1 

18  6 
0.0 

54.6 
15.6 
3«.0 
24.7 
44  6 


-13  23.2 

13  51.8 

14  5.8 
13  20.3 

5.5        1 1     8.7 


At  CON.HJNCTIOX  i\   R.    A. 


+5.2 
+5.7 


10  30.2 
12  12.7 


W;iHhin2t<m    H'>oi^\i»f;l«' 
Mi-aii  Tinir.  " 


<l  h 
*2«  II 

15 

15 


16 
16 

20 
1 


in 
30!) 

45.!) 

.56.H 

I!)4 

20.2 

13.1 
l.^< 

25.3 
■1"  "* 


+ 
+ 
+ 
+ 


2 

2 
2 
2 


rn 
4.3 

0  2 

10.7 

32  4 

33.1 


+  6  16.5 
+  10  53  5 
16  1 
43.7 


+11 

-  8 


6  1.0  -  8  I!)  4 


6 
7 

8 

8 

11 

13 
1!) 
2N  3 
17 
20 

21 
29  2 

t< 
10 
M 


31  2 
15.5 
34.1 
42.7 
24 .3 

24.7 

54.6 
57.1 
260 

447 

48  7 

62 

24.2 

27.5 

1.7 


-  7 

-  7 

-  ;> 

-  ;> 

-  3 

-  I 
+  5 
-II 
+  1 
♦  4 

+  5 
+  10 

-  7 

-  ;> 

-  5 


50.4 

7.!) 

52.5 

442 

!).l 

13.5 
1.0 
15.4 
42.6 
53!) 

55.5 
3  4 
52.3 
53.4 
20.5 


f0.n5I3 
+0.2106 
+0  8541 
-0.1360 
-0.4758 

-0.4250 
+0.3.573 
+0.0017 
-0  7323 
+  1.1100 

+0.H7I0 
+0.3116 
-0.3852 
+0.0671 
+0.73!)0 

+0.0538 
+  1.0030 
-0.6792 
-0.4I!)5 
-1.0700 

-0.5707 
-0.6454 
-0.2146 
+I.I6!M) 
-0.3275 


X' 


0.60H-> 
0.6074 
0.6074 
0.6071 
0.(^07 1 

0  6071 
0.6n<)4 
0  6057 

0.6038 
0.6038 

t).603'^ 
0  6036 
0.6025 
0  6025 
0.6012 

0  6008 
().5!»80 
0.5!)  10 
05835 
0.5813 

0.5811 
0576!) 
0.5725 
0.5725 
0.5705 


13  14.2  -  3  12.7  -0.381!)  0.56!)4 

18  30.2  +  I  52  2  +1.0470  0.5644 

|H  38  r  +  2  0.5  +0.5208  0.5644 

2t)  25.2  +  3  43.1  +0.0025  0.5633 

30  4  26  1  +11  27.5  +().0!)47  0.5573 


;> 

6 

7 

16 

1!) 


50.0 
1 5.5 
36.6 
38.5 
27.7 


-II 
-10 

-  !) 

-  0 
+  1 


1 1 .5 
46.8 

28.5 
446 
5!).0 


-1.1!)00 
-0.760t? 
+0.878(i 
-0.1414 
+0.6460 


0.5571 
0.5.568 
0.5547 
0.54H3 
0.5457 


21   33.0     +  4     0.3   -0.4326    0.5450 


31 


22  35  6  +  5 

1    1 1 .5  +7 

3  52.3,  +10 

12  55.0  -  5 


0.!)  +0.2057 

31.7  +0.8722 

7.4  +0()<)l!» 

7.0  -0.3166 


15     0.0 
15  22.0 


OA 


-  3 

-  2  44  6 


-0.4>^30 
+  1.2560 


0  5434 
0.541!) 
0.5401 
0  5344 

t)5332 
05332 


Liiiii 

tiuji 

Parallt'ls. 

'/ 

N. 

S. 

-0  04!)5 

+22 

0 

-34 

0.03!)3 

+30 

-25 

0.03H!) 

+6^ 

+  13 

0.03^<l 

+  11 

-45 

t).0380 

-  ft 

-6!) 

-0.02H3 

-  6 

-{y^ 

0.0163 

+:57 

-17 

0.0152 

+  16 

-37 

0.0053 

-25 

-!)0 

U.0040 

+6H 

+34 

-0  0027 

+6.-^ 

+  15 

-0.0010 

+33 

-1!) 

+0.0023 

-  6 

-(i2 

0.0027 

+1!) 

-33 

0.00!  )2 

+6^* 

+  6 

+0.0143 

+  1!) 

-34 

0()2!)4 

+68 

+25 

0.0470 

-18 

-!)0 

0.076H 

-  1 

-64 

0.0830 

-41 

-!)0 

i  +0.0853 

-10 

-80 

0.0!)38 

-12 

-86 

0.1053 

+  13 

-50 

0.1 0!M) 

+70 

+3!) 

0.1008 

+  rt 

-57 

+0.1134 

+  5 

-61 

0  1224 

+72 

+27 

0  1224 

+58 

-  8 

0.12.53 

+32 

-31 

0.1372 

+73. 

+22 

+0.13!)0 

-46 

-!)0 

0.13!)3 

-13 

-!H) 

0  1414 

+74 

+  14 

0.1525 

+23 

-45 

0.1560 

+72 

-  1 

+0.1. 5H2 

+  8 

-61 

0.I5!)4 

+43 

-2(i 

0.1620 

+76 

+  13 

0.1648 

+74 

-  1 

0.1730 

+16 

-.'>ti 

+0.174!) 

+  7 

-6-^ 

+0.1751 
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+11  27.8 

-0.9288 

0.5678 

01414 

-24 

-90 

6  Capricorni 

'^4 

2.14 

14.1 

16  37.9 

2  12.4 

-U  16.7 

+0  6844 

0..5665 

0  1433 

+72 

+  1 

1 
i 

I  Aquarii 

44 

+2.07 

+14.1 

-14  24.6 

10  54.9 

-  2  52.3 

-0.3293 

0.5605 

+0.1,552 

+13 

-57 

39  Aquarii 

64 

2.05 

14.3 

14  44.5 

13  37.7 

-  0  1.5.1 

^.4433 

0.5,588 

0.1590 

+57 

-13 

4*2  Aquarii 

54 

2.03 

14.2 

13  23.1 

15  38.2 

+  1  41.4 

•0.6561 

0.5569 

0.1611 

-  5 

-85 

45  Aquarii 

64 

2.03 

14.3 

13  51.7 

16  38.5 

+  2  39.6 

+0.0052 

0.5565 

0.1623 

+32 

-37 

50  Aquarii 

6 

2.01 

14.4 

14     5.7 

19    8.5 

+  5    4.5 

+0.6604 

0.5554 

0.1654 

+74 

-  1 

B.A.C.7835 

64 

+1.98 

+14.4 

-13  29.2 

21  43.2 

+  7  34.2 

+0.4502 

0.5529 

+0.1679 

+59 

-12! 

70  Aquarii 

Lalande  44734 

6 

1.92 

14.1 

11     8.6 

95    6  24.8 

-  8     1.4 

-0.5194 

0    466 

0.1768 

+  5 

-71 

64 

1.90 

14.0 

10  39.1 

8  24.9 

-  6    5.2 

-0.6860 

0.5457 

0.1784 

-  4 

-ns 

74  Aquarii 

6 

1 .90 

14.3 

12  12.6 

8  46.1 

-  5  44.7 

+1.0280 

0.54,54 

0.1786 

+78 

+23 

^>  Aquarii 

4 

1.82 

13.7 

9  41.6 

19  34.3 

+  4  42.8 

+0.3386 

0.5384 

0.1871 

+54 

-19 

^  Aquarii 

54 

+i.y2 

+13.4 

-  8  20.0 

20    4.2 

+  5  1 1 .8 

-1.0160 

0.53B0   +0.1873 

-24 

-90 1 

t^2  Aquarii 

4 

l.'^l 

13.8 

9  47.5 

20  34.6 

+  5  41.2 

+0.6313 

0.5378'    0.1876 

+76 

-  3, 

^r"*  Aquarii 

44 

1.81 

13.9 

10  13.2 

21     5.5 

+  6  11.2 

+1.1830 

0.5374 

0.1878 

+80 

+37, 

B.  AC.  8274 

J9 

7 

1.68 

12.7 

6  59.9 

96  1 1   47.9 

-  3  33.7 

+0.5797 

0.5.301 

0.19,57 

+74 

-  6 

14  Ceti 

6 

1.49 

10.2 

1     7.1 

27  11  55.2 

-  4     9.4 

-0.9727 

0.5196 

0.2011 

-18 

-90 

15  Ceti 

64 

+1.46 

+10.2 

-  1     7.1 

13  15.1 

-  2  51.8 

-0.7052 

0.5189 

+0  2011 

-  1 

-90 

26  Ceti 

6 

1.36 

9.1 

+  0  46.2 

98    2  46.2 

+10  15.7 

-0.0455   0.5150 

0.2004 

+35 

-30 

29  Ceti 

64 

1.34 

S.S 

1  24.6 

4  58.5 

-11  35.7 

-0.3042 

0.5159 

0.2002 

+20 

-55 

1  33  Ceti 

4 

6 

1.33 

8.7 

1  51.1 

6  20.4 

-10  16.2 

-0.51.54 

0.5153 

0.1098 

+  9 

-70' 

35  Ceti 

64 

1 .32 

8.7 

1  52.9 

7  23.1 

-  9  15.3 

-0.3370 

0.5150 

0.1907 

+19 

-57 

/  Piacium 

5 

+1.30 

+  8.1 

+  3     1.6 

10  10.5 

-  6  32.7 

-1.0370 

0.5150 

+0.1991 

-23 

V  Piscium 

44 

1.19 

6.H 

4  55.3 

22  43.9    +  5  39.2 

-0.6393 

0.5130 

0.1953 

+  2 

-80 

64  Ceti 

54 

1.07 

4.9 

8     2.8 

99  14  38.2 

-  2  53.7 

-1.0330 

0.5144 

0.1879 

-23 

-h2 

f  Ceti 

44 

1.07 

4.7 

8  19.4 

15  30.1 

-  2    3.3,-1.1770 

0.5144 

0.1874 

-35 

-82 

•    ^^'Ceti 

44 

0.99 

4.3 

7  57.6 

23  32.5 

+  5  45.3   +4).7129 

0.51,54      0.1825 

+90 

+  4 

B.A.C.830 

6 

+0.93 

+  3.1 

+10  15.9 

30    7    4.4 

-10  55.9 

-0.4807 

0  5162 

+0.1770 

+11 

-64 

u  Ceti 

44 

0.92 

3.2 

9  38.5 

8  21.4 

-  9  41.1 

+0.4347 

0.5165 

0.1762 

+64 

-10 

Lalande  5725 

4 

6 

0.84 

1.5 

12  45.5 

19  33.1     +1   11.2 

-1.0920!  0.5200 

0.1670  S -28 

-77 

/Tauri 

4 

+0.71 

+  0.9 

+  12  33.1 

31    8  11.9 

-10  32.3 1+1.1730  10.5236 

+0.1550   +00! +40' 

t 

1 

1 

I 

LirOUST. 

1 

B.  AC.  1272 

6 

+0.56 

-  1.5 

+17     2.4 

1    2  53.6 

+  7  35.4 

-1 .0900 

0.5311  .+0.1334 

-30   -73 1 

:     >;>  Tanri 

4 

0.49 

.      »■« 

17  16.8 

10  17.8 

-  9  14.0 

-0.4026 

0.5338     0.1240 

+15 '  -52 , 

63  Tauri 

6 

0.48 

'      1.7 

16  30.8 

10  33.0    -  8  59.31+0.4743 

1 

0.,5339     0.1232 

1 

+6HI-  2_ 

<}^2  Tauri 

54 

+0.48 

1-  1.9 

+17  11.0 

10  52.3    -8  40.6,-0.2243   0.5342  ,+0.1230 

+25   -40 

fV3  Tauri 

5 

+0.48 

-2.0 

+17  40.2 

11  32.9    -8     1.3  -0.6784   0.53471+0.1219 

-  1    -71 

98 
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ELEMENTS  FOB  THE  PREDICTION  OP  O0CULTATION8 

1 

AUGUST. 

Thb  Sta.b'8 

At  Conjunction  in  K.  A. 

LimitiDg, 
ParaUeU. 

Name. 

Mag. 

eh 

5i 
51 

31 

Red'ns  from 
1888.0. 

Apparent 
Deolliiation. 

WashinfEtOD 
Mefui  Tbne. 

Honr  Angle 
H 

Y 

+1 .2250 
-0.4606 
-0.3285 
+0.5971 
-1.0870 

x' 

y' 

N. 

1 
8. 

Aa 

A3 

75  Tauri 

B.A.C.J468 

i  Tauri 
HI  Tauri 

C  Tauri 

♦0*45 
0.38 
0.36 
0.29 
0.16 

-Le 

2.7 

2.8 
3.0 
4.0 

1               O           / 

+16    6.5 
18  31.8 
18  38.9 
18  29.5 
21     4.3 

d    h    m 
1  13    2.2 

21  41.0 
tl    0    8.6 

7  49.4 

22  1.6 

h     m 
-  6  34.7 
+  1  47.8 
+  4  10.7 
+11  36.8 
+  1  21.1 

0.5353 
0.5394 
0.541 1 
0.5448 
0.5503 

+0.1198 
0.1077 
0.1042 
0.0922 
0.0684 

o 
+9U 

+11 

+19 

+80 

-32 

;+5i: 

-53| 
-44 

+  9 
-69 

X^  Orionis 
X^  Orionis 
A:^  Orionis 
;^  Orionis 
68  Orionis 

41 

6 

6 

5 

6 

4-0.09 
0.09 
0.05 
0.05 

^.02 

-4.0 
3.8 
3.8 
3.9 
3.9 

+20  15.1 
19  43.4 

19  41.4 

20  8.3 

19  48.8 

3    5  48.7 

6    4.3 

9  58.8 

10  11.0 

13  53.6 

+  8  52.7 
+  9    7.8 
-1 1     5.5 
-10  53.8 
-  7  18.7 

+0.2873 
+0.8784 
+1.1130 
+0.6316 
+1.14.50 

0.5535 
0.5535 
0.5558 
0.5560 
0.5569 

+0.0545 
0.0541 
0.0470 
0.0466 
0.0397 

+56-5 
+90  +29 
+90  +46 
+85  +15 
+90  +o3 

15  Geminorum 

16  Geminorum 
V  Geminorum 
d  Geminorum 

^  Geminor.   mtUt. 

61 

61 

41 

6 

4 

-0.03 
0.03 
0.03 
0.12 
0.15 

-4.2 
4.1 
4.0 
4.3 

4.0 

+20  51.4 
20  33.7 

20  16.8 

21  53.5 
20  43.9 

21     1.2 
21     6.1 
21  34.1 
4    7  40.5 
13  18.0 

-  0  25.6 

-  0  20.9 
+  0    6.2 
+  9  51.8 

-  8  42.6 

+0.2441 
+0.5659 
+0.8827 
-0.7103 
+0.5386 

0.5605 
0.5605 
0.5605 
0.5630 

0.5650 

+0.0260 

0.0258 

0.0249 

+0.0052 

-0.0063 

+52-4 
+78+13 
+90   +34 
-4-67 
+75-14, 

6  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 
79  Geminorum 

31 
51 

6 

51 

61 

-0.20 
0.19 
0.21 
0.22 
0.26 

-4  I 

3.8 
37 
3.9 
3.6 

+22  11.2 

20  39.2 
20  28.7 
2i  40  2 
20  35.0 

20  22  0 

21  12.5 
23  24.8 
23  44.7 

5    7  26.2 

-  1  53.4 

-  1     4.6 
+  1     3.1 
+  1  22.2 
+  8  47.4 

-1.1190 
+0.5081 
+0.6421 
-0.6459 
+0.2481 

0.5665 
0.5669 
0.5680 
0.5680 
0.5684 

-0.0204 
0.0219 
0.0268 
0.0276 
0.0435 

-36  -68 
+72  +U 
+87  +1'^ 
0   -60 
+52  -  7 

85  (leminorum 
Mkrcurt 
Saturw 

6 

-0.28 

• 

-3.4 

+20  10.6 

•  20  42.7 

18  11.5 

12    4.8 

15  43.1 

6  16  20.3 

-10  43.6 

-  7  13.1 

-  7  28.1 

+0.4582 
-03168 
+0.2807 

0.5689 
0.3918 
0.5556 

-0.0524 
0.0488 
0.0391 

+68+5' 
+19-39 
+52  -  3' 

• 

NEW 

MOON. 

Vbrus 

B.A.C.3837 
V  Virginis 
b  Virginis 
c  Virginis 

61 
4 

51 
51 

-0.14 

-0.03 

•|4).04 

0.11 

0.0 

+0.6 

0.3 

0.7 

+14  55.0 
8  40.4 
7    9.4 
4  16.7 
3  56.2 

t  15  31.7 
0    4  13.3 

18  43.9 
10    1   10.8 

10  32.5 

-  9    5.6 
+  2  20.3 

-  7  38.6 

-  1  24.8 
+  7  38.0 

+0.7374 
+0.8646 
-0.4795 
+1.1280 
-0.5017 

0.4408 
0.5598 
0.5571 
0.5565 
0.5560 

-0.1040 
0.1936 
0.2051 
0.2090 
0.2133 

+90. +13 
4^+14 
+11    -66 
+90+31 
+101-68 

B.A.C.4254 

80  Virginis 
88  Virginis 

^1  Libra 

f  s  Libra 

6 

6 

61 

6 

51 

.^0.1 9 
0.50 
0.57 
0.97 
0.99 

+0.8 
0.4 
0.2 
0.3 
0.6 

+  2  28.3 

-  4  49.5 

6  16.7 

11  26.5 

10  57.5 

18  47.4 

It  20  49.3 

la    2  35.5 

13    7  55.4 

8  58.2 

-  8  23.8 

-  7  14.6 

-  1  40.2 
+  2  38.6 
+  3  39.2 

-0.7758 
+1.0290 
+1 .2750 
+0.5953 
-0.0894 

0.5558 
0.5588 
0.5593 
0.5670 
0.5675 

-0.2155 
0.2137 
0J2]  1 1 
0.1887 
0.1875 

-  5  -74 
+85   +22. 
+84+461 
+71    -  5 

+28   -42 

17  Libra 

18  Libra 
B.A.C.5070 

y  Libra 
If  Libre 

7 

61 
6 

41 
6 

+0.99 
0.99 
1.15 
1.23 
1.28 

+0.7 
0.7 
1.2 
0.8 
0.7 

-10  42.2 

10  41.7 

11  58.1 

14  24.9 

15  18.9 

9  37.6 

9  54.4 

20  42.1 

14    1  39.1 

6  17.0 

+  4  17.2 
+  4  33.5 

-  9    2.0 

-  4  15.7 

-  0  45.7 

-0.4706 
-0.5313 
-1.1875 
+0.4453 
+0.7590 

0.5675 
0.5678 
0.5722 
0.5740 
0.6758 

-0.1868 
0.1866 
0.1736 
0.1668 
0.1615 

+  8.-67 
+  5  i  -72 
-41   -IN) 
+58.-12 
+75+6 

$  Libra 

49  Libra 
X  Ophiuohi 
^  Ophiuchi 

24  Scorpii 

41 

6 

41 

41 

51 

+1.34 
1.39 
1.56 
1.57 
1.64 

+0.7 
1.0 
1.3 

2.2 

-16  24.0 
16  12.2 
18  12.1 

16  22.1 

17  31.5 

9  23.2 

12  10.2 

23  14.9 

15    0  59.3 

5  16.4 

+  3  11.5 
+  5  52.4 

-  7  27.6 

-  5  47.1 

-  1  39.7 

+1.2120 
+0.5818 
+1.0420 
-1.0440 
-0.4036 

1 

0.5773 
0.5782 
0.5829 
0.5835 
0.5849 

-0.1553 
0.1509 
0.1320 
0.1287 
0.1208 

+75 
466 
+72 
-34 
+  5 

+42 
-  5 
+26 
-90 
-63 

29  Ophiuchi 

B.A.C.6098 

^  Sagittarii 

14  Sagittarii 

16  Sagittarii 

61 

6 

4 

6 

51 

+1.75 
2.06 
2.12 
2.13 
2.12 

•1.2.7 
4.8 
5.2 
5.1 
5.4 

-18  43.2 

20  44.0 

21  5i2 
21  44.4 
20  45.5 

13  33.2 

16  14    2.3 

18  29.6 

18  40.8 

19  4.8 

+  6  18.3 
+  5  50.8 
+10    7.6 
+10  18.4 
+10  41.5 

-0.1250 
+0.0102 
+0.1681 
+0.8268 
-0.1901 

0.6876 
0.5936 
0.5944 
0.5944 
0.5!)44 

-0.1037 
0.0506 
0.04<r3 
0.0401 
0.0394 

+17 
+20 
+28 

♦68 

+  8 

-44 

-36 

-«7, 
+121 

-491 

16  Sagittarii 
21   Sagittarii 
B.A.C.63:^ 
B.A.C.6347 
29  Sagittarii 

61 

5 

6 

6 

51 

+2.12 
2.16 
2.22 
2.22 
2.25 

+5.6 
5.9 
6.4 
6.5 
7.2 

-20  25.1 

20  36.1 

21  29.3 
21     8.4 
20  27.0 

19    5.3 

23    8.3 

ir    4    8.6 

4  32.8 

8  52.4 

+10  42.0 

-  9  24.5 

-  4  35.9 

-  4  12.6 

-  0    3.1 

^.5364 
-0.4889 
+0.2976 
-0.0663 
-0.8213 

0.5944 
0.5942 
0.5942 
0.5942 
0.5939 

-0.0391 
0.0301 
0.0178 
0.0166 

0.0068 

-11 
-  9 

+3:) 

+13 

-30 

—73 

-70 

-^■ 

-41 

-90 

30  Sagittarii 

31  Sagittarii 

61 
61 

+2.28 
+2.28 

+6.9 
+7.0 

-22  17.3 
-22    3.0 

9  18.4 
9  49.7 

+  0  21.8 
+  0  51.9 

+L0520 
+0i)060 

0.5939 
0.5938 

-0.0059 
-0.0044 

468 
46d 

+^' 
+10 
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ELEl 

(EN 

T8  I 

^OR  ' 

rHE  PR 

1 

EDIOTION  OP  OOOULTATIONS. 

LUGUST. 

Tbx  Star's 

AT  CoKJUNcnoK  nr  B.  A. 

Limiting 
ParaUalB. 

Name. 

Mag. 

Bed'na  from 
Iffiao. 

Apparent 

noftl  mfctinw , 

Washington 
Moan  TiniA. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

S. 

6 

Aa 

+  7:2 

■i-' ^^%#AU#W  iiJ^#BJ» 

M^^rlW      ^k  ASm*\^* 

-0.0026 

33  Sagittarii 

+2!u8 

-21*  29.7 

d     h    m 
17  10  35.3 

h    m 

+  1  :)5.8 

+0  2368 

0.5938 

+28 !  -2S 

^1  Sagittarii 

51 

2.29 

7.5 

20  48.0 

11  56.4 

+  2  53.7 

-0.4735 

0.5938 

+0.0005 

-11   -69 

f*  Sagittarii 

3i 

2.29 

7.5 

21   15.0 

12    5.2 

+  3    2.1 

-0.0136 

05938 

0.0007 

+14   -38 

o  Sagittarii 

H 

2.32 

7.7 

21  54.2 

14  51.7 

+  5  42.2 

+0.6659 

0.5934 

0.0073 

+62 

+  1 

ir  Sagittarii 

3 

2.33 

8.1 

21    11.9 

16  55.2 

+  7  40.9 

-0.0358 

0.5934 

0.0121 

+14 

-39 

50  Sagittarii 

6   U2.38 

+  87 

-21  59.7 

23  M.b 

-  9  55.2 

+0.9128 

0.5919 

+0.0280 

+68 

+18 

/  Sagittarii 

5       2.40 

10.0 

20     1 .6 

18    7  45.0 

-  2    3.6 

-0.8029 

05905 

0.0463 

-25 

-90 

a  Capricorni 

5^     2.4G 

11.5 

19  27.8 

21   19.4 

+1 1     0.0 

-0.5C50 

0.5849 

0.0757 

-  8 

-76 

n  Capricorni 

5       2.46 

12.0 

18  34.5 

10    0  38.0 

-  9  4H.9 

-1.2120 

0.5838 

0.0825 

-55 

-90 

o  Capricorni 

6 

2.47 

12.1 

18  56.9 

1  42.2 

-  8  47.0 

-0.7365 

0.583] 

0.0848 

-18 

-90 

V  Capricorni 

5i 

+2.47 

+12.5 

-18  31.8 

5  58.1 

-  4  40.7 

-0.7896 

0.5815 

+0.0933 

-21 

-90 

19  C^apricorni 

6 

2.48 

13.1 

18  20.6 

12  12.8 

+  1  20.2 

-0.3643 

0.5778 

0.1050 

+  5 

-60 

20  Capricorni 

^h 

2.49 

13.1 

19  27.9 

14  14.5 

+  3  17.5 

+1.0190 

0.5775 

0.1090 

+71 

+25 

21   Capricorni 

61 

2.48 

13.3 

17  57.7 

14  48.4 

+  3  50.2 

-0.4809 

0.5771 

0.1103 

-  1 

-69 

B  Capricorni 

4 

2.47 

13.6 

17  40.4 

16  59.0 

+  5-56.0 

-05:J46 

0.5753 

0.1142 

-3 

-74 

30  Capricorni 

54 

+2.48 

+13.8 

-18  27.0 

22    9.7 

+10  555 

+0.8855 

0.5722 

+0.1230 

+72  +14  1 

31   Capricorni 

61 

2.48 

13.8 

17  65.7 

22  18.1 

+11     3.7 

+0.3604 

0.5719 

0.1232 

+47 

-17 

i  Capricorni 

41 

2.47 

14.0 

17  18.5 

20    0    2.6 

-11   15.5 

-0.0677 

0.5715 

0.1264 

+23 

-41 

V  Capricorni 
4o  Capricorni 

31 

2.46 

H.6 

17    9.8 

7  52.7 

-  3  42.1 

+0.8239 

0.5672 

0.1390 

+73 

+10 

61 

2.44 

14.8 

15  15.5 

9  39.2 

-  1  59.3 

-0.9181 

0.5658 

0.1417 

-23 

-90 

6  Capricorni 

21 

+2.45 

+14.8 

-16  37.9 

10  58.2 

-  0  43.1 

+0.7055 

0.5646 

+0.1435 

+73 

+  2 

a 

I  Aquarii 

41 

2.43 

15.3 

14  24.5 

19  44.3 

+  7  45.0 

-0.3112 

0.5595 

0.1556 

+13 

-56 

3!)  Aquarii 

61 

2.43 

15.4 

14  44^ 

22  28.2 

+10  23.3 

+0.4675 

0.5578 

0.1593 

+59 

-11 

42  Aquarii 

51 

2.41 

15.5 

13  23.0 

*J1    0  29.2 

-11  39.7 

-0.6356 

0.5560 

0.1616 

-  4  1  -83  1 

45  Aquarii 

61 

2.41 

15.6 

13  51.6 

1  29.7 

-10  41.3 

+0.0298 

0.5551 

0.1627 

+33 

-35 

50  Aquarii 

6 

+2.41 

+15.7 

-14    5.6 

4     0.3 

-  8  15.8 

+0  6877 

0.5542 

+0.1659 

+75 

+  1 

B.A.C.7835 

61 

2.39 

15.8 

13  29.1 

6  35.5 

-  5  45.6 

+0.4815 

0.5529 

0.1688 

+62 

-11 

70  Aquarii 

Lalande  44734 

6 

2.36 

16.0 

11     85 

15  18.0 

+  2  39.7 

-0.4868 

0.5478 

0.1774 

+  7 

-68 

61 

2.36 

16.0 

10  39.0 

17  18.4 

+  4  36.2 

-0.6483 

0.5469 

0.1795 

-  2f-84 

74   Aquarii 

6 

2.36 

16.1 

12  12.5 

17  39.5 

+  4  56.6 

+1.0660 

0.5465 

0.1799 

+78  +26 

y;i  Aquarii 
X  Aquarii 

4 

+2.31 

+16.1 

-  9  41.5 

22    4  26.9 

-  8  36.6 

+0.3837 

0.5409 

+0.1887 

+58 

-16 

51 

2.31 

16.0 

8  19.9 

4  56.7 

_  8     7.8 

-0.9716 

0.5408 

0.1888 

-22 

-90 

i£r^  Aquarii 

4 

2.31 

16.1 

9  47.4 

5  27.0 

-  7  38.5 

+0.0769 

0.5400 

0.1892 

+79 

0 

^               a 

1^3  Aquarii 

41 

2,30 

16.2 

10  13.1 

5  57.8 

-  7    8.6 

+1.2330   0.5399 

0.1894 

+80   4.42  1 

B.A.C.8274 

7 

2.23 

15.7 

6  59.8 

20  36.6 

+  7    2.9 

+0.6304   0.5320 

0.1972 

+78 

-  3 

14  Cati 

6 

+2.12 

+14.2 

-  1     7.1 

23  SO  33.3 

+  6  165 

-0.8841 

05176 

+0.2004 

-12 

-90 

.  15  Ceti 

61 

2.11 

14.0 

-  1     7.1 

21  52.5 

+  7  33.5 

-0.6209 

05178 

0.2008 

+  3 

-80 

26  Ceti 

6 

2.04 

13.0 

+  0  46.2 

il4  11    16.4 

-  3  26.2 

+0.0417 

05195 

0.2024 

+40 

-34 

29  Ceti 

61 

2.02 

12.8 

1  24.7 

13  27.5 

-  1   18.9 

-0.2164 

0.5195 

0.2022 

+25 

-50 

33  Ceti 

6 

2.02 

12.6 

1  51.2 

14  48.6 

-  0    0.1 

-0.4255 

05190 

0.2018 

+14 

-63 

35  Ceti 

61 

+2.01 

+12.5 

+  1  53.0 

15  51.0 

+  1     0.4 

-0.2491 

05186 

+0.2016 

+23 

-52 

f  Piacium 

5 

2  00 

12.1 

3     1.7 

18  36.9 

+  3  41.6 

-0.9453 

05186 

0.2011 

-16 

-87 

V  Piflciam 

41 

1.93 

10.9 

4  55.4 

M    7    3.8 

-  8  13.1 

.0.5394 

05175 

0.1971 

+8,-71  1 

64  Ceti 

51 

1.84 

9.0 

8    2.9 

22  51.0 

+  7    7.0 

-0.9266 

05165 

0.18J)2 

-15 

-82 

•    f»t:?eti 

41 

1.84 

8.9 

8  19.4 

23  42.6 

+  7  56.9 

-1.0670 

05165 

0.1887 

-25 

-82 

f«Ceti 

41 

+1.77 

+  8.5 

+  7  57.6 

20    7  42.1 

-  8  17.3 

+0.8218 

05171 

+0.1835 

+90 

+11 

B.A.C.830 

6 

1.73 

7.2 

10  15.9 

15  11.9 

-  1     0.6 

-0.3684 

05184 

0.1781 

+17 

-57 

/I  Ceti 

41 

1.71 

7.3 

9  38.5 

16  28.5 

+  0  13.8 

+0.5451 

05183 

0.1770 

+73 

-  5 

Lalande  5725 

6 

1.65 

5.5 

12  45.6 

27    3  38.1 

+1 1     3.9 

-0.9779 

0.5205 

0.1675 

-19 

-77 

/  Taiiri 

4 

1.53 

4.6 

12  33.2 

16  16.3 

-  0  40.3 

+li2900 

0.5234 

0.1550 

+90 

+56 

B.A.C.1272 

6 

+1.38 

+  1.6 

+17    2.4 

28  11     0.0 

-  6  30.4 

-0.9743 

0.5314 

+0.1330 

-20   -73  t 

<y»  Tanri 

4 

1.32 

1.0 

17  16.8 

18  26.2 

+  0  42.1 

-0.2874 

0.5319 

0.1230 

+21 

-44 

63  Tanri 

6 

1.31 

1.2 

16  30.8 

18  41.5 

+  0  57.0 

+0.5913 

0.5322 

0.1228 

+79 

+  5 

d«  Tanri 

51 

1.31 

1.0 

17  11.0 

19    0.7 

+  1  15.6 

-0.1086 

0.5323     0.12251 

+31    -33; 

<!»Tauri 

5 

131 

+  0.8 

17  40.2 

19  41.5 

+  I  55.1 

-0.5636  0-5326'    0.12151 

1             1               1 

+  6  -62' 

B.A.C.1468 

61 

+1.21 

-  0.2 

+18  31.8 

20    5  53.3 

+11  47.8 

-0.3456  0.5366 

+0.1070 

+18  -45 1 

i  Tauri 

51 

+1.19 

-  0.4 

+18  38.9 

8  21.8 

-  9  48.3 

-0.2169 

0.5376 

+0.1035 

+25 

-37I 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


-It    I 


AUGUST. 

Thb  Stau'8 

At  Coxjunctiox  ik  R.  A. 

Limiting 
Parallel*. 

Xame. 

Mag. 

Redm 
188 

Aa 

1  from 
8.0. 

A5 

Apparent 
Decbnation. 

Washin^ston 
Mean  Time. 

Hour  Angle 

Y 

2' 

y' 

N.      S. 

8 

II 

o       / 

d     b    m 

h    m 

I 

c 

m  Tauri 

5i^   +1.10 

-0.8 

+18  2i).6 

29  16     6.1 

-  2  18.71+0.7082   0.5409  j +0.0913] 

+1M»    +!,-» 

/  Tauri 

^      1.12 

1.4 

20  16.2 

16  15.7 

-  2     9.4   -1.2330 

0..54I2'    0.0910 1 

-4'.>    -70 

i,  Tanri 

3i'    (UK) 

2.5 

21     4.4 

30    6  25.4 

+11  32.7   -0.9854 

0.5471 

0.0674 

-23   -6!* 

X^  Orionis 
X^  Orionis 

4ii    0.87 

2.6 

20  15.2 

14  16.8 

-  4  51.4 

+0.3916 

0.5496 

0.0539 

+62   +  1 

6 

0.86 

2.4 

19  43.5 

14  32.5 

-  4  36.1 

+0.9800   0.5496 

1 

0.0532 

+9t)   +36 

A:^  Orionis 

6 

+0.82 

-2.6 

+19  41.5 

18  29.2 

-  0  47.31+1.2110 

0.5514 

+0.0460 

+!M)   +o-i 

v-*  Orionis 

0.82 

2.8 

20     8.4 

18  41.5 

-  0  35.5 

+0.7328 

0.5514 

0.0456 

+90   +22 

iyH  Orionis 

6       0.7b 

2.8 

19  48.9 

22  26.2 

+  3     liJ 

+1.2470 

0.5545 

0.0388 

+90   +64 

15  Geminorum 

6i     0.70 

3.5 

20  51.4 

31    5  37.8 

+  9  58.8 

+0.341)6 

0.5558 

0.0252 

+69   +  1 

16  Geminorum 

64'    0.70 

3.4 

20  33.7 

5  42.8 

+10    3.6+0.6630 

0.5558 

0.0252 

+90   +19 

V  Geminorum 

4i  !  4^.60 

-3.4 

+20  16.8 

6  10.9 

+10  30.8 

+0.9800 

0.5560 

+0.0244 

+90  ■  +39 

d  Geminorum 

6 

0.59 

4.3 

21  53.5 

16  2SiJ6 

-  3  3b.l 

-0.6233 

U.5593 

+0.0047 

♦  1    -57 

C  Geminor.   mult. 

4 

+0.52 

-4.1 

+20  43.9 

22    3.0 

+  1  50.3  +0.6240 

0.6614 

-0.006d 

+85, +18 

SEPTEMBER. 


6  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 

79  Geminorum 
85  Geminorum 

B.  A.G  2788 
H  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 
e  Cancri 
6  Cancri 

80  Cancri 

Saturn 

83  Cancri 
8  Leonis 


80  Virginis 
88  Virginis 

^'  Libra! 

f  "^  LibrsB 

17  Libre 

18  Librffi 
)  LibrtF 
7/  Libra 
d  Libra* 

49  Librff 

X  Opiiiucbi 

(ft  Ophiuchi 

24  Scorpii 

29  Ophiuchi 

Ophiuchi 

Ophiuchi 
B.  A.C.6098 
Sagittarii 
Sngittarii 


c 


14 


15  'Sngittarii 


I 


3^ 
5^ 
6 
5i 

6i 
6 
6 
5i 

e>i 

6i 
4 

5i 


16 
21 


Sagittarii 
Sugittarii 


6 

64 
6 

H 

7 

64 

H 
6 

44 
6 

44 
44 
54 

*64 

5 

'     ok 

I  6 
4 
6 

54 

64 
5 


+0.46 
0.44 
0.42 
0.42 

+0.34 
0  29' 
0.201 
0.15 1 

0.14  ! 

+0l2i 
0.12 1 
0.12; 
0.11 
0.02 1 

I 

+0.01  I 
-0.03 : 


+0.22 
0.28 
057 
0.58 
0.59 

+0.59 
0.80 
0.84 
0.90 
0.93 

+1.10 
1.11 
1.17 
1.30 
1.39 

+1 .55 ' 
1.641 

1.69  I 

1.70, 
1.70 

+1.70  I 
+1.75 


-4.6 
4.1 
4.1 
4.5 

-4.2 
4.2 

4.3 
3.6  I 

4.0. 


-3.9 
4.0 
3.9 
3.6 
3.3 

-3.1 
-2.7 


+1.2 
1.2' 
1.4 
1.7' 
1.7  I 

t 

+1.8' 
1.7 
1.7 
1.7 

1.9 

+2.0 
2.8 
2.4 
3.0 
2.9 

+3.6 
4.6 

4.9 
5.2 
5.1 

+5.2 
+5.5 


+22  11.2 
20  39.2 

20  28.7 

21  40.2 

+20  35.0 

20  10.6 

21  5.9 

18  28.2 

19  58.4 

+20  24.1 

20  21.9 
19  56.5 
18  33.8 
IS  30.1 

+17  15.8 

18  10.7 

+16  56.3 

NIJW 


-  4 

6 

II 

10 

10 

-10 
14 
15 
16 
16 

-18 
16 
17 
18 

20 

-21 
20 
21 
21 
20 


49.5 
167 
26.5 
57.5 
42.2 

41.7 
24.9 
18.9 
24.0 
12.2 

12.1 
22.1 
31.5 
43.2 
59.5 

37.6 
44.0 
5.2 
44.4 
45.5 


-20  25.1 
-20  35.9 


5  10.51  +  8  43.1 

6  1.3,  +  9  32.1 
8  14.5'  +11  40.7 
8  34.4    +11  59.8 


3 


16 
20 
7 
12 
14 

16 
16 
16 
18 
6 


18.7 
57.9 
48.3 
47.9 
24.3 

29.9 
32.1 
39.2 
32.1 
29.5 


-  4 

•  0 
+10 

-  7 

-  7 

-  5 

-  6 

-  6 

-  3 
+  8 


7  23.6 !  +  9 


9  35.2 
17  31.9 


MOON, 


8 


3 

9 

13 

14 

15 


34.6 
12.3 
53.2 

54.8 
33.3 


+11 
-  5 


+  1 
+  6 
+10 
+11 
-11 


32.1 
2.6 
24.9 
46.1 
13.1 

12.0 

9.9 

3.0 

14.0 

17.9 

9.1 

17.1 

3.1 


18.2 
44.2 
23.9 
23.3 
59.6 


15  50.01  -11   43.5 

10    7  19.31  +3  11.8 

10  54.3  i  +  6  38.9 

14  57.5  +10  33.2 

17  42.7!  -10  47.7 


II 


12 


13 


4 
6 

10 

18 

2 

II 

19 

0 

0 

0 


41.9 
25.7 
41.3 
57.1 
40.4 

45.3 

31.0 

0.5 

11.9 

:)6.i 


13  2 
26.6 


-  0 
+  1 
+  5  32.5 
-10  30.5 

-  3  4.9 

+  5  39.1 
-10  53.2 

-  6  34.1 


-  5 


23.1 

59.9 


0  36.6 
4  42.0 


-  5  59.5 

-  2  3.5 


-1.0430 
+0.5878 
+0.7191 
-0.5706 

+0.316S 
+0..5256 
-1.1470 
+1.2380 
-4).4895 

-1.1280 
-1.0910 
-0.6572 
+0.6176 
-0.5969 

+0.5932 
-0.6342 
-0.3779 


0.5632 
0.5637 
0.5636 
0.5639 

0.5648 
0.5661 
0.5678 
0.5688 
0.5688 

0.5684 
0.5684 
0.5684 
0.5682 
0.5690 

0.5567 
0.5688 
0.5682 


+0.8978 
+1.1390 
+0.4447 
-0.2374 
-0.6137 

-0.6739 
+0.2864 
+0.5989 
+1.0440 
+0.4235 

+0.8786 
-1 .2000 
-0.5615 
-0.2821 
+1 .2830 

+1.2270 
-0.1377 
-0.0170 
+0.6797 
-0.3373 

-0.6849 
-0.6398 


0.5674 
0.5671 
0.5731 
0  5732 
0.5735 

i  0.5733 

'  0.5780 

I  0.5797 

0.5807 

0.5-^17 
I 

,  0.5839 
I  0,5845 
I  0.5858 
'  0.,5879 


0.5891 


0.5903 
;  0,5iK)3 
I  0.5905 
;  0.5f>06 
'  0.5906 

1 0.5906 
I  0.5907 


-0.0211 
0.0214 
OL0272 
0.0277 

-0.0434 
0.0531 
0.0748 
0.0847 
0.0880 

-0.0919 
0.0923 
0.0925 
0.0955 
0.1188 

-0.0390 
0.1241 
0.1378 


-0.2176 
0.2151 
0.1913 
0.liH)l 
0.1893 

-0.I81K) 
0.1683 
0.1629 
0.1562 
0.1519 

-0.1323 
0.1287 
0.1208 
0.1041 
0.0^75 

-0.0676 
0.0498 
0.0384 
0.03S4 
0.0384 

-0.0384 
-0.0287 


-28 
+80 
+90 
+  4 

+57 
+74 
-38 


!-<>8 

1+15 

+22 

1-53 

'-2 
'+  9 
1-69 


+90:+68 


+10 

-35 

-31 

0 

+83 

+  4 

+78 
+  2 
+16 


+85 
+84 
460 
+21 
(I 

-  4 

+46 
^9 
+74 
♦54 

+72 

-49 

-  5 
+  9 
+69 

+12 
+17 
464 

0 


-o4 

-70 
-70 
-66 
+10 

-64» 

+  6 
-67 
-50 


+ia 

♦31 

-la 

-51 

-14 
♦14 

-TO 

— VS 

+6;t 

-38 
+•  ^ 

-50 


-la  ,  -90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

• 

SEPTEMBER. 

Thb  Stab's 

At  Conjuxctiok  in  R.  A. 

Liwiting 
Pai-allels. 

Name. 

'  Rpd'ns  from 
Mag.)        1888.0. 

Apparent 
Decimation. 

WaahisKton 
Mean  Time. 

Hour  Angle 
H 

i             1 
Y       1     x'     1       y' 

1             1 

1 

8. 

*^       1 

AS 

d    h    m 

1 

1 

-- 

0 

0      / 

h     lu 

B.  AC.  6336 

6     +1 .92 

f  5.7 

-21  21».3 

13    9  45.7 

+  2  48.6 

+0.1552 

0.5893; -0.0171 

+2.-.    -28 

!         1J.A.C.6347 

6 

1  .t<-2 

5.9 

21     H.4 

10  10.2 

+  3  12.1 

-0.2085 

0.5905!    0.1)164 

+  5    -50 

'  28  Sagittarii 

5i 

1.87 

5.7 

22  30.4 

13     9.4 

+  6     4.6   +1.1540  '  0  r)^91  1    0.0094] 

+67    +39 

29  Sagittarii 

5i 

1.87 

6.5 

20  27.0 

14  33.0 

+  7  24.9 

-0.i)64<)  1  0X^^&.^ '    0.0058 

-40   -90 

1  30  Sagittarii 

6i 

I.8I) 

6.0 

22  17.3 

14  59.4 

+  7  50.2 

+0.9210    0.5897      0.0050 

+6-:+i8 

31   Sagittarii 

6i 

+  1.00 

46.1 

-22    3.0 

15  31.1 

+  8  20.7 

+0.6728    0.5893 

-0.0036 

+62   +  2 

33  Sagittarii 

6 

1.1)0 

6.4 

21  29.7 

16  17.2 

+  9     5.0 

+0.0993    0.5-^!)! 

-0.0021 

+21    -32 

£>  Sagittarii 

5i 

1.1)1 

6.7 

20  48.0 

17  39.6 

+  10  24.3 

-0.61 30.  0.5^87    +0.0009 

-18    -83 

1 

£'  Sagittarii 

H 

1 .1»2 

6.5 

21    15.0 

17  48  5 

+10  32.8   -0.l.")07l0.r>887'    0.0014 

+  7 '-46, 

o  Sagittarii 

H 

I.IK) 

6.6 

21  54.2 

20  37.4 

-10  44.7 

+0.5352 '  0.0885 

0.0082 

+49    r  7  , 

TT  Sagittarii 

3 

+1 .97 

+7.1 

-21   11.9 

22  42.6 

-  8  44.3 

-0.1698 

0.5879 

+0.0129 

+  7   -48 

.50  Sagittarii 

6 

2.06 

7.6 

21  59.7 

14    5  28.2 

-  2  14.1 

+0.7903 

0.5858 

0.0282 

+6-<  1  +  9  1 

1     /  Sagittarii 

5 

2  12 

9.1 

20     1 .6 

13  47.1 

+  5  46.0 

-0.9292 

0.5837 

0.0466 

-33   -90 

1          ^                C3 

a  Cnpricorni 

5i 

2.23 

10.5 

19  27.8 

10    3  36.8 

-  4  55.1 

-(».6673 

0.5784 

0.0763 

-14    -90' 

o  Capricorni 

6 

2.26 

10.9 

18  56.9 

8     4.8 

-  0  36.9   -0.^5437 

0.5767 

0.0850 

-23   -901 

V  Capricorni 

5i 

+2.30 

+11.5 

-18  31.8 

12  25  7 

+  3  34.4 

-O.o'.>23 

05736 

+0.0936 

-27  '  -90 

19  Capricorni 

6 

2.34 

1 1 .9 

18  20.6 

18  47.9 

+  9  43.0 

-0.4547 

0.5715 

0.1052 

+  1 

-67 

,  20  Capricorni 

6^1   2.:<6 

11.!) 

19  27.9 

20  52.1 

+11   42.7    fO.iKK"^ 

0.5698 

0.10{)0 

+71 

+18 

21   Capricorni 

64 

2.35 

12.3 

17  57.7 

21  26.5 

-11  44.2   -0..-)697 

0.5693 

0.1101 

-  6 ;  -77 

0  Capricorni 

4 

2.37 

12  5 

17  40.4 

23  39.8 

-  9  35.6  '  -0.6230 

0.5689 

0.1139 

-  9 1  -83 ' 

1 

30  C^apricorni 

H 

+2.40 

+12.8 

-18  27.0 

16    4  56.6 

-  4  30.0  1+0. HI 98 

0.5658   +0.1231 

+72 

+10 

;  31  Capricorni 

bh 

2.39 

12.9 

17  55.7 

5     5.0 

-  4  21.9 

+0.2884 

0.5657     0.1234 

+42 

-21 

,      I  Capricorni 

V  Capricorni 

45  Capricorni 

^ 

2.40 

13.1 

17   18.5 

6  51.6 

-  2  39.0 

-0.1399 

0.5644  j    0.1262 

+20   -45 

H 

2.43 

13.7 

17     9.8 

14  50.6 

+  5     3.4 

+0.7684 

0.5607 

0.1390 

+73   +  6 

6i 

2.43 

14.2 

15  15.5 

16  39'.2 

+  6  48.3 

^0.9861 

0.5604 

0.1417 

-28   -90' 

d  Capricorni 

24 

+2.44 

+  14.0 

-16  37.9 

17  59.5 

+  8    5.8 

+(>.6556 

0.5595 

+0.14:K) 

+70 

-I 

i  Aquarii 

4i 

2.46 

14.9 

14  24.6 

ir    2  55.2 

-  7  16.5 

-0.3544 

0.5o47 

0.1560 

+1 1  1 -59 1 

39  Aquarii 

6i 

2.47 

14.9 

14  44.5 

5  41.8 

-  4  35.4 

+0.4338 

0.5522;    0  1591 

+57,-l3i 

42  Aquarii 

54 

2.47 

15.3 

13  23.0 

7  45.1 

-  2  36.2 

-0.6732 

0.55201    0.1618 

-  6   -88 ' 

4.5  Aquarii 

64 

2.47 

15.3 

13  51.6 

8  46.5 

-  1  36.8 

-0.0018 

0.5511  1    0.1631 

+31  '-37 

50  Aquarii 

6 

+2.48 

+15.4 

-14     5.6 

11   19.5 

+  0  51.1 

+0  6661 

0.54I>2 

+0.1658 

+71  '      0 

B.  AC.  7835 

64 

2.48 

15.6 

13  29.1 

13  57.2 

+  3  23.7 

+0.4584 

0.5482 

0.1690 

+59   -12| 

70  Aquarii 

6 

2.50 

16.1 

11     8.5 

22  47.4 

+  11  56.8 

-0.4972 

0.5440 

0.1780 

+7   -70| 

Lalande  44734 

64 

2.50 

16.1 

10  39.0 

18    0  49.3 

-10    5.2 

-0.6589 

0.5424 

0.1798 

-  3   -85 

74  Aquarii 

6 

2.51 

m 

16.1 

12  12.5 

1   10.7 

-  9  44.5 

+1.0660 

0.5421 

0.1801 

+78   +26 

yri  Aquarii 

4 

+2  52 

+16.4 

-  9  41.5 

12    6.1 

+  0  50.3 

+0.4011 

0.5S67 

+0.1890 

+59 '-15; 

^  Aquarii 
Yr^  Aquarii 

54 

2.52 

16.5 

8  19.9 

12  '36.2 

+  1   19.5 

-0.{K)07 

0.5365 

0.1891 

-20 

-90 

4 

2.52 

16.5 

9  47.4 

13    6.9 

+  1  49.1 

+0.6969 

0.5360 

0.1895 

+80 

+  1 

^Aquarii 

44 

2.52 

16.6 

10  13.1 

13  37.8 

+  2  19.1 

+1.2510 

0.5:J60 

0.1899 

+80 

+44 

B.A.C.ti274 

7 

2.52 

16.5 

6  59.8 

19    4  25.0 

-  7  20.9 

+0.6767 

0.5308 

0.1985 

+82;-  I 

14  Ceti 

6 

+2.50 

+16.0 

-  1     7.0 

ilO    4  28.9 

-  8     0.1 

-0.8116 

0.5236 

+0.2049 

-  8 

-90 

15  Ceti 

64 

2.49 

15.9 

-  1     7.0 

5  48.4 

-  6  42.9 

-0.5399 

0.5232 

0.2051 

+  9 

-78 

26  Ceti 

6 

2.48 

15.2 

+  0  46.3 

19  13.7 

+  6  18.8 

+0.1.528 

0.5201 

0.2044 

+46  -29 

29  Ceti 

64 

2.48 

15.0 

1  24.8 

21  24.8 

+  8  26.2 

-0.0927 

0.5196 

0.2039 

+32 

-42! 

33  Ceti 

6 

2.48 

149 

1  51.2 

22  45.9 

+  9  45.0 

-0.3061 

0.5202 

0.2041 

+21 

-56 

35  Ceti 

64 

+2.48 

+14.8 

+  1  53.0 

23  48.1 

+10  45.3 

-0.1275 

0.5188 

+0.2037 

+31 

-45 

/  Piscium 

5 

2.47 

145 

3     1.7 

d1    2  33.9 

-10  33.7 

-0.8181 

0.5189 

0.2030 

-  7  i -87 

V  Piscium 

H 

2.46 

13.6 

4  55.4 

14  59.7 

+  1  30.6 

-0.3950 

0.5183     0.19901 

+16  -61 

64  Ceti 

54 

2  43 

11.9 

8    2.9 

93    6  44.4 

-  7  11.9 

-0.7579 

0.5180 

0.1910 

-  4   -77 

f'Ccti 

44 

2.42 

I1.H 

8  19.5 

7  35.8 

-6  22.1 

-0.8\991 

0.5182 

0.1fM)5 

-13   -h2 

^«Ceti 

44 

+2.39 

+1 1 .2 

+  7  57.7 

15  33.8 

+  1  22.1 

+1 .0000 

0.5186 

+0.1854 

+90   +22 

B.  AC.  830 

6 

2.38 

10.2 

10  16.0 

23    2^ 

+  8  37.5 

-0.1805 

0.5196 

0.1798 

+27  :  -44 

fi  Ceti 

Lalande  5726 

44 

2.36 

10.2 

9  38.6 

23    0  18.5 

+  9  51.5 

+0.7348 

0.5195 

0.1786 

+90 '  +  6 

6 

2.34 

8.6 

12  45.6 

11  26.3 

-  3  20.2 

-0.7767 

0.5216 

0.1688 

-6-77 

B.  AC.  1272 

6 

2.17 

4.1 

17    2.5 

i»4  18  47.3 

+  3    4.6 

-0.7506 

0..5295     0.1339 

-  5   -73 

d>  Tauri 

4 

+2.11 

+  3.2 

+17  16.9 

Slfi    2  14.7 

+10  18.3 

-0.0573 

0.5317, +0.1239 

+34-31 

1  63  Tauri 

6 

+2.10 

+  3.4 

+16  30.9 

2  30.0 

+10  33.2 

+0.8226  0.5319! +0.12331 

+90   +18 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  Stab's 

At  Gonjuhctxon  ik  R.  A. 

LfmltiBK 
Panllds. 

Name. 

Mag. 

5i 
5 

6i 
64 
54 

Red*na  from 
1888.0. 

Apparent 
De^nation 

Washin^on 
Mean  Time. 

HoorAngb 

¥ 

z' 

y' 

N. 

1       1 
S. 

1 
-2f 

-:«■ 

-24 

+30 

+2.1 1 
2.10 
2.02 
2.00 
1.93 

^i 

(5-*  Tauri 
<r»  Tauri 

B.  AC.  1468 
i  Tauri 
m  Tauri 

+i:2 

3.0 
1.7 
1.4 
0.7 

+17*'  1  r.i 

17  40.3 

18  31.8 
18  38.!) 
18  29.6 

d     h    m 
US    2  49.3 

3  30.2 

13  44.6 

16  13.9 

26    0     1.2 

h    m 
+10  51.7 

+11  31.5 

-  2  33.1 

-  0    8,6 
+  7  24.1 

+0.1201 
>0.3364 
-0.1126 
+0.0185 
+0.9466 

0.5317 
0.5319 
0.5351 
0.6358 
0.5387 

+0.1229 
0.1220 
0.1072 
0.1035 
0.0910 

o 
+44 

+19 

+:n 

+39 
+SK) 

/  Tauri 
C  Tauri 
X^  Orioniu 
^-Orionifl 
;^*Orionie 

H 
H 

6 

5 

+1.95 
1.81 
J. 72 
1.71 
1.66 

+0.2 

-1.6 

2.0 

1.8 

2.3 

+20  16.2 
21     4.4 
20  15.2 

19  43.5 

20  8.4 

0  11.3 
14  28.0 
22  24.6 
22  40.4 

ar  2  52.7 

+  7  33.8 
-  2  36.9 
+  6    4.8 
+  5  19.6 
+  9  23.6 

-1 ,0020 
-0.7556 
+0.6282 
+1.2220 
+0.9707 

0.5387 
0.5437 
0.5455 
0.5455 
0.6478 

+0.0910 
0.0670 

o.05:k> 

0.0528 
0.0453 

-23 

-  6 
+85 
+90 
+fK) 

-70 

+14 

'+59 

i4:i6 

15  Geminorum 

16  Geminorum 
V  Geminorum 
d  Geminorum 

(  Geminor.    mult. 

64 

6i 

6 
4 

+1.54 
1.53 
1.53 
1.41 
1.34 

-3.6 
3.5 
3.4 
4.7 

4.7 

+20  51.4 

20  33.7 
2CI  16.8 

21  53.5 
20  43.9 

13  57.8 

14  3.0 
14  31.5 

as    0  52.7 
6  38.4 

-  3  53.4 

-  3  48.3 

-  3  20.7 
+  6  39.6 
-11  46.4 

+0.5702 
+0.8962 
+li2150 
-0.401 1 
+0.8496 

0..'>503 
0.5503 
0.5505 
0.5537 
0.5554 

+0.024H 
0.0246 
0.0237 

+0.oo:w 

-0.0072 

+78 
+91) 
+90 
+14 
+90 

+14 
i  +33 

460 
'-30 

432 

6  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 
79  Geminorum 

3i 
5i 

6 

5i 

6i 

+1.25 
J. 24 
1.20 
1.20 
1.10 

-5.5 
5.0 
5.1 
5.5 
5.5 

+22  11.2 
20  39.2 

20  28.7 

21  40.2 
20  35.0 

13  53.1 

14  44.8 
17    0.3 
17  20.7 

39    1  13.6 

-  4  46.4 

-  3  565 

-  1  45.6 

-  1  25.9 
+  6  10.7 

-0.8339 
+0.8068 
+0.9369 
-0.3620 
+0.5269 

0.5571 
0.5573 
0.5573 
0.5573 
0.5591 

-0.0216 
0.0233 
0.0278 
0.0283 

o.04:?7 

-12 

+90 
+90 
+17 
+74 

-68 
1+28 
♦36 
-.19 
+10 

Si)  Geminorum 
B.  AC.  2788 
Tj  Cancri 
35  Cancri 
31)  Cancri 

6 
6 

6i 

+1.03 
0.89 
0.82 
O.HO 
0.77 

-5.5 
6.3 
6.3 
6.1 
6.2 

+20  10.6 
21     5.9 
20  49.1 

19  58.4 

20  24.1 

5  57.2 
16  69.2 

22  31.1 

23  41.9 
30    1  49.6 

+10  44.6 
-  2  36iS 
+  2  44.1 
+  3  52.4 
+  5  65.7 

+0.72<)8 
-0.9645 
-1.1070 
-0.3116 
-0.9674 

0.5595 
0.5613 
0.6620 
0.5613 
0.5622 

-0.0533 
0.0750 
0.0859 
0.0879 
0.0920 

+90 
-21 
-33 
+20 
-20 

+20 
-69 
-69 

-70 ' 

40  Cancri 

e  Cancri 

A  Cancri 

80  Cancri 

83  Cancri 

64 
64 
4 

64 

54 

+0.77 
0.77 
0.75 
0.61 

+0.58 

-6.2 

6.0 

5.7 

5.8 

-6.6 

+20  21 .9 
19  56.5 
18  33.8 
18  30.1 
18  10.7 

1  b\Jb 

1  59.2 

3  53.8 

16    2.6 

19  11.0 

+  5  57.8 
+  6    6.0 
+  7  55.6 

-  4  21.0 

-  1   19.1 

-0.9222 
-0.4850 
+0.7!>86 
-0.4422 
-0.4816 

0.5622 
0.5624 
0.5624 
0.5632 
0.5636 

-0.0922 
0.0924 
0.0961 
0.1186 
0.1242 

-17  -70 
+10 1-64 
+901+20, 
+131-54 
+10  -56. 

Saturn 

+16  25.7 

22  17.1 

+  1  40.6 

+0.%79 

0.5527 

-0.0386 

+90 

+27 

OCTOBER. 

8  Leonis 

54 

+0.49 

-6.4 

+16  56.2 

1    3  13.9 

+  6  26.9 

-0.2349 

0.6590 

-0.1372 

+24|-4ll| 

34  Leonis 
37  Leonis 

I  Leonis 
B.  AC. '3837 

V  Virginia 

64 

54 

54 

64 
4 

+0.35 
0.33 
0.22 
0.16 
0.12 

-4.6 
4.4 
3.3 
2.5 

-1.8 

+13  54.4 

14  17.1 

11     8.2 

8  40.4 

+  7    9.4 

18  39.3 
20  54.1 

3  11  25.9 
22  28.2 

3  12  37.6 

-2  39.8 
-  0  29.7 
-10  28.2 
+  0  11.1 
-10    9.1 

+0.5846 
-0.1773 
+0.4931 
+0.8712 
-0  5058 

0.5639 
0.5636 
0.5640 
0.6644 
0.5649 

-0.1633 
0.1663 
0.1865 
0.1992 
0.21 18 

+78 
+27 
469 
+90 

+10 

1 

+  1 
-41^ 

+23 

4» 

XEW 

MOON. 

;  '1 

^1  Libras 

^'Libree 

17  Libra 

6 
54 

7 

+0.30 
0.31 
0.31 

+2.1 
2.2 
2.2 

-11  26.5 
10  57.5 
10  42.2 

6  22     1.8 
23     1 .5 

23  38.9 

^  3  39.8 

-  2  42.3 

-  2    6.3 

+0.2768 
-0.3954 
-0.7676 

0.5»24 
0.5826 
0.5528 

-0.196:) 
0.1952 
0.1944 

+50 
+12 

-  J» 

-22 
-68 

-90 

18  Libra 
y  Librie 
rf  Libre 
8  Librs 

49  Libra 

64 

44 

6 

44 

6 

+0.31 
0.45 
0.48 
0.52 
0.55 

+2.3 
2.4 
2.4 

2.3 
2.5 

-10  41.7 

14  24.9 

15  18.9 

16  24.0 
16  12.2 

23  54.9 

r  14  54.7 

18  22.7 

22  18.2 

8    0  58.3 

-  1  50.8 
-11  25.1 

-  8    5.1 

-  4  18.4 

-  1  44.6 

-0.8285 
+0.0940 
+0.3968 
+0.8299 
+0.2133 

0.5829 
05876 

0.5893 
0.51K)2 
0.5906 

-0.1939 
0.1726 
0.1671 
0.1606 
0.1554 

-121 

♦361 

+53. 

+74 

+41 

-3a 

-16 

4J0 

-26 

^  Ophiuchi 
24  Scorpii 
29  Ophiuchi 

^  Ophiuchi 
58  Ophiuchi 

44 
54 

44 

6 
54 

+0.67 
0.73 
0.83 
0.94 
1.05 

+2.6 
3.3 
3.4 
3.3 
3.7 

-18  12.1 

17  31.4 

18  43.1 

20  59.4 

21  37.6 

11  37.0 

17  25.6 

0    1  27.2 

8  58.3 
17  49.8 

+  8  29.6 

-  9  55.6 

-  2  12.9 
+  5     0.4 
-10  29.0 

+0.6610 
-0.7771 
-0.5084 
+1.0320 
+0.9763 

0.5940 
0.5952 
0.5956 
0.6962 
0.5968 

-0.1355 
0.1235 

0.1062 
0.0891 
0.0689 

468 

469' 
46d 

-  1 

-IN) 

+26 
+22 

B.A.C.6098 
fi  Sagittarii 

6 
4 

+L14 
+1.19 

+4.5 
+4.7 

-20  44.0 
-21     5.2 

10    1  25.3 
5  49.4 

-  3  11.5 
+  1     2.2 

-0.3770 
-0.2225 

0.5958 
0.6962 

^.0605 
-0.0401 

-  2 
♦  7 

-© 

-« 
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ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 

OCTOBER. 

Thb  Star's 

At  COHJTTNCnON  IN  B.  A. 

Limitinff 
ParaUela.  j 

Name. 

Mag. 

6 

H 

5 
6 

Red*ii8  from 
1888.0. 

Apparent 
Declination. 

WaahinKton 
Mean  Time. 

Hoar  Angle 
H 

h     m 
+  1   12.9 
+  1  35.9 
+  1  36.2 
+  5  27.6 
+10  14.1 

Y 

X' 

y 

N. 

o 

+44 
-13 
-34 
-32 
+11 

S.  ' 

-79 
-90 
-90 
-43 

Ad 

+  '.20 
1.1!) 
1.19 
1.24 
1.32 

A8 

// 
+  4.5 

4.9 

5.0 

5.3 

5.3 

14  Sagittarii 

15  Sagittarii 

16  Sagittarii 
21   Sagittarii 

B.  AC.  6336 

o       / 
-21  44.4 

20  45.5 

20  25.1 

20  35.9 

21  29.3 

d    h    m 
10    6     0.5 

6  24.4 

6  24.8 
10  25.7 
15  23.9 

+0.4324 
-0.5777 
-0.9239 
-0.8782 
-0.08!)8 

0.5960 
0.5957 
0.5957 
0.5952 
0.5936 

-0.0398 
0.0387 
0.0387 
0.0290 
0.0169 

B.  AC.  6347 

28  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

6 
64 

6 

+1.32 
1.37 
1.39 
1.39 
1.40 

+  5.5 
5.3 
5.5 
5.6 

5.8 

-21     8.4 
22  30.4 
22  17.3 
22    3.0 
21  29.7 

15  48.5 
18  45.1 

20  33.5 

21  4.7 
21  50.2 

+10  37.8 
-10  32.5 

-  8  48.3 

-  8  18.3 

-  7  34.6 

-0.4508 
+0.9032 
+0.6688 
+0.4244 
-0.1443 

0.5936 
0.5930 
0.5919 
0.5916 
0.5912 

-0.0161 
0.0002 
0.0048 
0.0034 
0.0017 

-  9 
+67 
+61 
+40 
+  7 

-68 
+17 
+  1 
-13 
-46 

v^  Sagittarii 
v^  Sagittarii 
^>  Sagittarii 
^<  Sagittarii 
n  Sagittarii 

5 

5 

54 

34 

34 

+1.41 
1.41 
1.40 
1.41 
1.45 

+  5.4 
5.4 
6.2 
6.1 
6.1 

-22  52.8 
22  48.5 

20  48.0 

21  15.0 
21  54.2 

21  52.6 

22  15.2 

23  11.4 
23  20.2 

11    2    7.1 

-  7  32.3 

-  7  10.5 

-  6  16.6 

-  6    8.1 

-  3  27.7 

+  1.2690 
+1.1960 
-0.8537 
-0.3945 
+0.2857 

0.5921 
0.5919 
0.5915 
0.5928 
0.5895 

-0.0017 

-0.0007 

+0.0017 

0.0017 

0.0085 

+67 
+67 
-35 

-  7 
+32 

+62 1 

+45 

-90 

-63 

-21 

TT  Sagittarii 
50  Sagittarii 
/  Sagittarii 
a  Capricorni 
0  Capricorni 

3 

6 

5 

54 

6 

+1.47 
1.56 
1.65 
1.81 
1.85 

+  6.5 
6.8 
8.1 
9.2 
9.7 

-21   11.9 
21  59.7 
20     1.7 

19  27.8 
18  56.9 

4  11.1 
10  52.7 

19    8.5 

V2    8  55.8 

13  23.8 

-  1  28.5 
+  4  57.7 
-11    5.3 
+  2  11.2 
+  6  29.3 

-0.4129 
+0  5462 
-1.1630 
-0.8978 
-1.0720 

0.5$)02 
0.5875 
0.5835 
0.5768 
0.5740 

+0.0133 
0.0288 
0.0475 
0.0767 
0.0857 

-  7 
+52 
-53 
-28 
-40 

-65, 
-  6 

-90 
-90 
-90 

V  Capricorni 

19  Capricorni 

20  Capricorni 

21  Capricorni 
6  Capricorni 

54 

6 

64 

64 

4 

+1.89 
1.95 
1.97 
1.98 
2.00 

+10.1 
10.6 
10.3 
10.8 
11.0 

-18  31.8 

18  20.6 

19  27.9 
17  57.7 
17  40.4 

17  45.4 

13    0     9.0 

2  13.8 

2  48.4 

5    2.2 

+10  41.4 

-  7    8.7 

-  5    8.3 

-  4  35.0 
^  2  25.9 

-1.1180 
-0.6759 
+0.7242 
-0.7870 
-0.8373 

0.5725 
0.5679 
0.5670 
0  5667 
0.5656 

+0.0939 
0.1059 
0.1098 
0.1108 
0.1147 

-44 
-12 
+70 
-18 
-21 

-90 
-90 
+  4 
-90 
-90 

30  Capricorni 

31  Capricorni 
I  Capricorni 
V  Capricorni 

4o  Capricorni 

54 

64 

44 
34 

64 

+2.05 
2.05 
2.06 
2.13 
213 

+11.1 
11.3 
11.5 
12.0 
12.6 

-18  27.0 
17  55.7 
17  18.5 
17    9.8 
15  15.5 

10  21.5 
10  30.1 
12  17.5 
20  20.8 
22  10.4 

+  2  42.2 
+  2  50.6 
+  4  34.3 
-11  39.0 
-  9  53.1 

+0.6113 
+0.0806 
-0.3473 
+0.5748 
-1.1810 

0.5622 
0.5619 
0.5614 
0.5558 
0.5547 

+0.1237 
0.1241 
0.1271 
01390 
0.1419 

+65 
+31 
+  9 
+64 
-44 

-  3i 
-33 
-59 

-  5 
-90 

6  Capricorni 

I  Aquarii 

39  Aquarii 

42  Aquarii 

45  Aquarii 

24 

44 

64 
54 

64 

+2.16 
2.22 
2.24 
2.26 
9.27 

+12.3 
13.3 
13.4 
13.8 
13.7 

-16  37.9 
14  24.6 
14  44.5 
13  23.1 
13  51.7 

23  31.8 

14    8  33.5 

11  22.1 

13  26.9 

14  29.1 

-  8  34.5 
+  0    9.2 
+  2  52.3 
+  4  53.0 
+  5  53.2 

+0.4630 
-0.5346 
+0.2619 
-0.8494 
-0.1720 

0.5540 
0.5492 
0.5473 
0.5463 
0.5458 

+0.1439 
0.1561 
0.1595 
0.1621 
0.1633 

+57 
+  2 
+45 
-16 
+22 

-12 
-73 
-23 
-90 
-48 

50  Aquarii 

B.  AC.  7836 
70  Aquarii 

Lalande  44734 
74  Aquarii 

6 

64 
6 

64 

6 

+2.29 
2.30 
2.36 
2.37 
2.38 

+13.7 
13.9 
14.7 
14.9 
14.5 

-14     5.7 
13  29.2 

11  8.6 
10  39.1 

12  12.6 

17    4.3 

19  44.0 

15    4  41.6 

6  45.2 

7  7.2 

+  8  23.3 
+10  57.9 

-  4  21.6 

-  2  21.9 

-  2    0.6 

+0.5045 
+0.3037 
-0.6448 
-0.8019 
+0.9342 

0.5444 
0.5424 
0.5389 
0.5375 
0.5369 

+0.1664 
0.1690 
0.1784 
0.1802 
0.1805 

+63 
+50 
-  2 
-11 

+78 

-10' 
-21 
-84 
-90 1 
+16 

^1  Aquarii 
X  Aquarii 
-^  Aquarii 
^  Aquarii 
B.  AC.  8274 

4 

54 
4 

44 

r 

+2.44 

2.43 
2.44 
2.44 
2.52 

+15.2 
15.5 
15.2 
15.2 

15.8 

-  9  41.5 

8  19.9 

9  47.4 
10  13.1 

6  59.8 

18  12.0 

18  42.4 

19  13.7 
19  45.2 

16  10  44.8 

+  8  43.6 
+  9  13.1 
+  9  43.4 
+10  14.0 
+  0  464 

+0.2831 
-1 .0820 
+0.5H60 
+1.1460 
+0.5993 

0.5315 
0.5316 
0.5313 
0.5309 
0.5264 

+0.1892 
0.1894 
0.1900 
0.1901 
0.1993 

+52 
-28 
+72 
+80 
+76 

-22 

-90 
-6 

431 

-  5 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 

6 

64 
6 

64 
6 

+2.61 
2.62 
2.67 
2.67 

2.68 

+16.1 
16.0 
15.5 
15.5 
15.4 

-  1     7.0 

-  1     7.0 
+  0  46.3 

1  24.8 
1  51.3 

ly  11     7.2 

12  27.4 

18    2    0J2 

4  12.9 

5  34.7 

+  0  25.8 
+  1  43.6 

-  9    7.1 

-  6  58.2 

-  5  38.7 

-0.8383 
-0.5636 
+0.1643 
-0.0840 
-0.2889 

0.5198 
0.5195 
0.5175 
0.5171 
0.5177 

+0.2059 
0.2061 
0.2057 
0.2053 
0.2056 

-  9 
+  8 
+47 

+:m 

+23 

-90 

-751 

-29 

-43 

-55 

35  Ceti 
/  PiBoium 
V  Piaeiam 

64  Ceti 

^1  Ceti 

64 
5 

44 
54 
44 

+2.68 
2.70 
2.74 
2.79 
2.79 

+15.4 
15.3 
14.5 
13.1 
13.1 

+  1  53.1 

3  1.8 

4  55.4 
8    2.9 
8  19.5 

6  37.4 

9  24.3 

21  55  2 

10  13  43.9 

14  35.4 

-  4  37.9 

-  1  55.7 
+10  13.6 
f  1  35.2 
+  2  25.1 

-0.1079 
-0.7934 
-0.3358 
-0.6631 
-0.8011 

0.5174 
0.5169 
0.5172 
0.5182 
0.5184 

+0.2054 
0.2046 
0.2009 
0.1936 
0.1931 

+32 

-  5 
+20 
♦  2 

-  7 

-44 

-87 
-57 
-80 

-82 1 

f 'J  Ceti 

B.A.C.830 

44 
6 

+2.79 
+2.82 

+12.4 
+11.5 

+  7  57.7 
+10  16.0 

22  34.6 
20    6    3.7 

+  0  10.5 
-  4  33.5 

+1.1200 
-0.0443 

0.5184 
0.5200 

+0.1875 
+0.1820 

+90 
+35 

+30; 
-37 
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ELEMENTS  FOR  THE  PREDICTION  OF  0 

couu 

1 

rATIONS. 

r 
I 

rAR'B 

OCTOBER. 

TheS' 

A.T  CONJUKCnOK  IN  S 

>.    A. 

Limiting 
Parallels. 

Name. 

Mag. 

6 
6 
4 
6 

Red'nt 

_  .'^«.  _ 

♦2^.81 
2.84 
282 

2.80 
2.79 

)  from 
8.0. 

Apparent 
Declination. 

Waahinictoii 
Mean  Time. 

d    h    m 
tiO    7  20.1 

18  28.1 

2«    1  47.6 

9  14.7 

9  30.0 

Hour  Angle        y 
H 

I' 

y' 

N.     S. 

+90+14 
+  4    -72 
+  8  '  -62  , 
+48, -Hi 
+90 '  +34  , 

Ad 

// 

+11.4 

10.0 

5.5 

4.5 

4.6 

t 

+0  8746   0.5199 
-0  6193 '0.5226 
-0.:)342 '  O..Vi9:< 
+0.1704    0.5320 
+I.0:)40,  0.5321 

1 

!    fl  Ceti 

Lalande  5725 
B.  AC.  1272 
d>  Tauri 
63  Tauri 

O          ; 

+  9  38.6 
12  45.7 
17     2.5 
17  169 
16  30.9 

h     m 

-  5  19.3 
+  5  29.3 
+11  52.5 

-  4  54  1 

-  4  39.2 

+01810 
0.1712 
0.1:^53 
0.1256 
0.12.50 

()«  Tauri 
iJ3  Tauri 

B.A.C.M6d 
i  Tauri 
m  Tauri 

5^  1  +2.71) 
5    (    2.79 
6i     2.75 
5i'    2.74 
r»i     2.6!) 

+  4.5 
4.3 
2.7 
24 
1.4 

+17  11.1 

17  40.3 

18  31.8 
18  38.9 
18  29.6 

9  49.3 

10  30.3 

20  44.8 

23  143 

23    7    2.5 

-  4  20.5 

-  3  40  8 
+  6  14.7 
+  8  30.5 

-  7  47.0 

+0.3500  1  0  5323 
-0.1092  0.5i28 
+0.1296   0.5365 
+0  2629   0.»365 
+1.2050   0.5386 

+01247 
0.1 2:« 
0.1087 
0.1052 
0.0924 

+591-  •' 
+31  !  -34  ' 
+44  -tin' 
+54    -11 
+iK)   +.'.3; 

I  Tauri 

C  Tauri 
X^  Orioni« 
;f<OrioniR 
17  Geminorum 

r>i'+2.7i 

3^     261 
A^\   2.53 
5   ;   2.4f) 
3il    2.47 

+  0.!) 

-  1.2 

1.9 

2.4 

3.7 

+20  16.2 

21  4.4 
20  15.2 
20    8.4 

22  32.3 

7  12.7 

21  32.3 

94    5  31.6 

10     1.5 

15    8.0 

-  7  37.2 
+  6  15.0 
-10     1.2 

-  5  40.1 

-  0  43.5 

-0.7487 
-0.4890 
+0.!K»59 
+1  2580 
-1.1800 

0  5383 
0.5424 
0  5451 
0.5458 
0.5465 

+0.0!  »24 
0.0681 
0.0542 
0.0460 
0.0366 

-  5  •  -70  ! 
+  10,-51  ' 
+90, +31 
+1H)   465 
-42  •  -67 

H  Geminorum 

15  Geminorum 

16  Geminorum 
d  Geminorum 

^  Geminor.   mvlt. 

3 
^h 

6 
4 

+2.43 
2.30 
2.38 
2.28 
2.19 

.4.3 
4.0 
4.0 
5.7 
6.0 

+22  34.1 
20  51.4 

20  33.7 

21  53.5 
20  43.9 

18  54.8 
21   12.6 
21   17.8 
95    8  15.2 
14    5.7 

+  2  55.8 
+  5    9.1 
+  5  14.2 

-  8  10.2 

-  2  31.4 

-1.0890 
+0.8622 
+1.1900 
-0.1154 
+1.1500 

0.547J? 
0.5489 
0.6489 
0..5507 
0.6517 

+0.02% 

0.0255 

0.02.54 

+0.0042 

-0.0069 

-32 
+90 
+90 
+31 

+90 

'+31 
+57 
-21 
+54! 

• 

44  Geminorum 
6  Geminorum 
56  Geminorum 
61   Geminorum 
63  Geminorum 

6 
3i 

6 
5i 

+2.21 
2.11 
2.09 
2.06 
2.06 

-6.6 
7.2 
6.7 
6.9 
7.3 

+22  48.1 
22  11.2 
20  39.2 

20  28.7 

21  40.2 

14  36.1 

21  26.7 

22  19.6 
26    0  37.4 

0  58.3 

-  2    2.0 
+  4  34.9 
+  5-25.9 
♦  7  39.2 
+  7  59.4 

-1.1250 
-0.5483 
+1.1080 
+1.2430 
-0.0710 

0.5517 
05501 
0.5524 
0.5531 
0.5.531 

-0.0081 
0.0213 
0.0228 
0.0273 
0.0281 

-36 
+  6 
+90 
+90 
+33 

-67 
-52  1 
+50 
463 
-22 

79  Geminorum 
1  85  Geminorum 
1  fi^  Cancri 

B.A.C.8788 
fl  Cancri 

6i 

a 

6 
5i 

+1.96 
1.89 
1.82 
1.74 
1.65 

-  7.6 

7.9 
8.9 
9.0 
9.2 

+20  350 

20  10.6 

21  54.3 
21     5.8 
20  49.0 

8  59.4 

13  49.0 

19  19.2 

97    1     5.4 

6  45.1 

-  8  15.7 

-  3  35.8 
+  1  43.2 
+  7  17.7 
-11   14.1 

+0.8243 
+1 .0330 
-1.1620 
-0.6833 
-0.8316 

0.5529 
0.5,531 
0.5538 
0.5537 
0.5537 

-0  0439 
0.0528 
0.0631 
0.0743 
0.0850 

+90 
+90 
-39 
-  1 
-11 

+27 
+40 
-68 
-67 
-69 

35  Cancri 

39  Cancri 

40  Cancri 
e  Cancri 
6  Cancri 

4 

+1.63 
1.61 
1.61 
1.60 
1.57 

-  9.0 
9.2 
9.2 
9.1 

8.7 

+19  58.3 
20  24.0 
20  21.8 
19  56.4 
18  33.8 

7  57.6 
10    8.4 
10  10.7 
10  18.2 
12  15.8 

-10    4.1 

-  7  57.7 

-  7  55.5 

-  7  48.1 

-  5  54.5 

-0.0269 
-0.6797 
-0.6441 
-0.2021 
+1 .0930 

0.5539 
0.5.541 
0  554 1 

0.5541 
0.5543 

-0.0873 
0.0911 
0.0912 
0.0914 
0.0948 

+36 
-  1 
+  1 
+26 
+90 

-25 
-68 
-bo 

-:i5 

+41' 

80  Cancri 
83  Cancri 
8  Leonis 
34  Leonis 
37  Leonis 

64 
54 
64 

64 
&4 

+1.39 
1.35 
1.23 
1.03 
1.00 

-  9.3 
9.3 
9.1 
8.4 
8.4 

+18  30.0 
18  10.6 
16  56.1 

13  54.4 

14  17.1 

98  0  43.4 
3  56.7 

12  12.7 

99  4     3  8 
6  22.1 

+  6    7.7 
+  9  14.5 
-  6  46.3 
+  8  32.7 
flO  46.2 

-0.1720 
-0.2160 
+0.0264 
+0  8310 
+0.0591 

0.5538 
0.5539 
0.5546 
0.5539 
0.5537 

-0.1174 
0.1230 
0.1370 
01617 
0.1648 

+28 
+25 
+39 
+!K) 
+41 

-36 
-39 
-27 

+K» 

I  Leonis 

B  A.C.3837 
V  Virginis 
b  Virginis 
c  Virginis 

S4 

bh 

+0.84 
0.72 
0.58 
0.55 
0.47 

-  7.3 
6.5 
5.6 
46 
4.1 

+1 1     8.2 
8  40.3 
7    9.3 
4  16.6 
3  56.1 

21    17.0 

30  8  35.3 
23    2.6 

31  5  24.3 

14  34.8 

+  1   10.9 
-11  53.7 
+  2    4.1 
+  8  12.7 
-  6  55.8 

+0  7120 
+1 .0740 
-0.3485 
+1 .2060 
-0.4624 

0.5551 
0  5560 
0.5582 
0.5599 
0.5611 

-0.1  a52 
OUWO 
0.2115 
02166 
0.2216 

+90 
+90 
+19 
+90 
+13 

+  6, 
+2!J 
^7 
+37 

-67  j 

B.A.C.4254 

6    U0.42 

-  3.4 

+  2  28.2 

22  35.8 

+  0  48.5 

-0.7816 

0.5631    U).2249| 

-  5 

-74. 

NC 

>VEMBER. 

1 

1 

NEW 

Mooy, 

» 

1 
1 

6  Librie 
X  Ophiuchi 
'  24  Scorpii 
29  Ophiuchi 

4i 

5i 
6i 

+0.39 
0.47 
0.50 
0.56 

+  2.4 

3.0 
3.3 

'     3.6 

1 

-16  24.0 
18  12.0 

17  31.4 

18  43.1 

4    8  14.3 
21     8.9 

3    2  46.1 
10  31.2 

+  7  25.7 
-  4  10.6 
+  1    12.9 
+  8  39.1 

+0.6900 
+0.4804 
-0.9361 
-0.6852 

0.5984   -0.1653 
06029     01402 
0.60471    0.1278 

0.6064-    0.1100 

1 

+731+1 
+57  -11 , 

-271-00' 
-13 '-W, 

f  Ophiuchi 
bri  Ophiuchi 

5 
1    5J^ 

+0.63 
+0.70 

,+  3.7 
+  4.1 

-20  59.4 
-21  37.6 

17  46.1 
6    2  18.5 

^  8  23.9, +0.81 56 
-  0  12  5+0.7457 

0.6074  i  ^.0929 
0  6078 '  -0.0723 

469 
♦6B_ 

+10 
+  5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 


-I 


Tbk  Star's 


Nnnic. 


B.A.C.6098 
fi  Sagittarii 
I  14  Sagittarii 

15  Sagittarii 

16  Sagittarii 

21  Sagittarii 
B.  AC.  6336 
B.A.C.6347 

38  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

yi  Sagittarii 
v^  Sagittarii 
^^  Sagittarii 

f*  Sagittarii 

0  Sagittarii 
IT  Sagittarii 

50  Sagittarii 
a  Capricorn  i 

19  Capricorni 

20  Capricorni 

21  Capricorni 
6  Capricorni 

30  Capricorni 

31  Capricorni 
A  Capricorni 
y  Capricorni 
6  Capricorni 

1  Aquarii 

39  Aquarii 
42  Aquarii 
45  Aquarii 
50  Aquarii 

B.A.C.7835 

70  Aquarii 

Laianda  44734 
74  Aquarii 

^1  Aquarii 

^  Aquarii 

^  Aquarii 
B.A.C.8274 

14  Ceti 

15  Ceti 
26  Ceti 

29  Ceti 
33  Ceti 
35  Ceti 

/  PiBcium 

V  Piscium 

64  Ceti 
f'Ccti 
^3  Ceti 

B.A.C,830 
fi  Ceti 

Lalande  5725 
B.A.C.127a 


Red'na  from 

Mag. 
6 

1888.0. 

Aa 

f0*77 

4 

0.d2 

4.7 

6 

om 

4.6 

H 

0.82 

4.8 

6& 

0.82 

4.9 

5 

+0.86 

+  5.2 

6 

0.91 

5.2 

6 

0.92 

5.3 

H 

095 

5.1 

e>i 

0.97 

5.3 

6i 

+0.97 

+  5.5 

6 

0.98 

5.5 

5 

0.98 

5.2 

5 

0.99 

5.3 

H 

0.99 

5.8 

3i 

+0.99 

+  5.7 

3i 

J. 02 

5.7 

3 

1.04 

5.9 

6 

1.12 

6.1 

H 

\Mb 

8.0 

6 

+1.52 

+  9.0 

6i 

1.54 

8.8 

6i 

1.54 

9.3 

4 

1.56 

9.5 

5i 

1.62 

9.5 

6i 

+1.62 

+  9.7 

^ 

1.64 

9.9 

34 

1.72 

10.2 

2i 

1.75 

10.4 

44 

1.84 

11.3 

€4 

+1.87 

+11.3 

54 

1.89 

11.8 

64 

1.90 

11.7 

6 

im 

11.7 

()4 

1.95 

11.9 

6 

+2.03 

+12.7 

64 

2.05 

12.9 

6 

2.06 

12.4 

4 

2.16 

13.1 

4 

2.17. 

13.0 

44 

+2.17 

12.9 

7 

2.31 

13.5 

6 

2.51 

14.7 

64 

2.53 

14.6 

b 

2.64 

14.4 

64 

+2.66 

+14.4 

6 

2.67 

14.4 

64 

2.68 

14.4 

5 

2.71 

14.3 

44 

2.80 

13.8 

54 

+2.93 

+  13.0 

44 

2.94 

13.0 

44 

2.98 

12.1 

6 

3.04 

11.5 

44 

3.04 

11.3 

6 

+3.13 

+10.2 

6 

+3.28 

+  6.0 

Apparent 
Decimation. 


-20 
21 
21 
20 
20 

-20 
21 
21 
22 
22 

-22 

21 
22 
22 

20 


44.0 

5.2 

44.4 

45.5 
25.1 

35.9 
29.3 
8.4 
30.4 
17.3 

3.0 
29.7 
52.8 
48,5 
48.0 


-21  15.0 

21  54.2 

21  11.9 

21  59  7 

19  27.9 

-18  20.7 

19  28.0 

17  57.7 

17  40.4 

18  27.0 


17 
17 
17 


55.7 
18.5 
9.8 
16  37.9 
14  24.6 


•14  44.5 
13  23.1 

13  51.7 

14  5.7 
13  29.2 


-11 
10 
12 


8.6 
39.1 
12.6 
9  41.6 
9  47.5 


-10 
6 
1 

-  1 


13.2 

59.9 

7.1 

7.1 


+  0  46.2 

+  1  24.7 

1  51.2 

1  53.0 

3  1.7 

4  55.4 

+  8    2.9 

8  19.5 
7  57.7 

10  16.0 

9  38.6 

+12  45.7 
+17    2.5 


At  Con  junction  in  B.  A. 


Washinston 
Mean  Time. 


d 


h    m 
9  37.1 


13 
14 
14 
14 


51.5 

2.2 

25.1 

25.7 


18  17.8 

23    5.5 

23  28.7 

2  19.0 

4     3.6 


4 

5 
5 
5 
6 

6 

9 

11 

17 

8  15 


33.8 
17.8 
20.1 
41.8 
36.1 

44  6 
25.6 
25.3 
53.7 
17.5) 


Hour  Angle 
H 


h 
+  6 
+  10 
+11 
+11 
+11 

-  8 

-  4 

-  3 

-  1 

+  0 


m 
48.2 
52.0 

2.4 
24.4 
24.8 


-0.5977 
-0.44U4 
+0.1940 
-0.7992 
-1.1380 


52.5  I -1.1020 
16.5  ,  -0.3300 
54.2  I -0.6866 
'  +0.64 1 1 
+0.407J» 


10  9 
29.5 


+ 
+ 
+ 
+ 
+ 


0  58.5 

1  40.7 

1  43.0 

2  3.8 
2  55.8 


+  3 
+  5 
+  7 
-10 
+10 


3.9 
38.5 
33.4 
13.7 

20.4 


6    9.1 

+  0  38.8 

8  11.3 

+  2  36.6 

8  45.2 

+  3    9.2 

10  56.6 

+  5  15.9 

16    9.7 

+10  17.7 

10 


16 

18 

1 

5 

14 

16 

18 
19 


18.2 

3.8 

59.9 

8.4 

4.4 

51.7 
55.5 
57.3 


22  31.3 
11     1   10.4 


10 
12 
12 
23 
12    0 


6.1 

9.6 

31.3 

36.4 

383 


1     9.8 
16  13.3 

13  16  46.6 
18    7.8 

14  7  48.5 


15 


10 
11 
12 
15 
3 


2.0 
24.8 
27.9 
16.6 
54.2 


19  50.7 

20  42.6 
16    4  45.0 

12  16.6 

13  33.4 


ir 

18 


0  44.2 
8    6.2 


+10 
-11 

-  4 

-  1 
+  7 

+10 
-11 
-10 

-  8 
.  5 


+ 
+ 
+ 


+ 
+ 
+ 

+ 
+ 
+ 
+ 


2 
4 
5 

8 
7 

6 

8 
7 
9 
1 

0 
1 

3 
5 


-  5 

+  9 
+10 

-  5 
+  1 
+  2 


26.0 
52.0 
125 
10.5 
27.4 

9.2 
51.1 
51.3 
22.4 
48.3 

50.2 

49.9 

10.9 

4.6 

4.7 

34.1 
2.2 
52.5 
11.4 
31.4 

38.4 

58.8 

0.0 

44.0 

59.9 

29.4 
19.8 
51.6 
26.9 
41.5 


10  27.1 
•  4     1.4 


+0.1672 
-0.3J)29 
+0.9965 
+0.9247 
-1.0910 

-0.6397 
+0.0285 
-0.6610 
+0.2766 
-1.1620 

-0.9464 
+0.4369 
-1.0580 
-1.1110 
+0.3246 

-0.2014 
-0.6231 
+0.2897 
+0.1318 
-0.8031 

-0.0106 
-1.1130 
-0.4410 
+0.2350 
+0.0372 

-0.8984 
-1.0530 
+0.6761 
+0.0429 
+0.3458 

+0.9067 
+0.3837 
-1.0000 

-o.72;n 

+0.0292 

-0.2162 
-0.4176 
-0.2326 
-0.9122 
-0.4265 

-0.7159 
-0.8525 
+1.0920 
-0.0573 
+0.8670 

-0.6019 
-0.4472 


0.6075 
0.6007 
0.6066 
0.6066 
0.6066 

06064 
0.6047 
0.6046 
0.6036 
0.6032 

0.60*29 
0.6025 
0.6025 
0.6022 
0.6025 

0.6025 
0.6012 
0.5905 
0.5973 
0.5843 

0.5735 
0.5719 
0.5715 
0.5698 
0.5659 

0.5659 
0.5639 
0.5582 
0.5.359 
0.5499 

0.5482 
0.5471 
0.5459 
0.5440 
0.5428 

0.5375 
0.5359 
0.5357 
0.5293 
0.5295 

0..'J292 
0.5222 
0.5115 
0.5158 
0.5136 

0.5139 
0.5136 
0.5135 
0.5131 
0.5138 

0.51.56 
0.5157 
0.5172 
0.5183 
0.5184 

0.5216 
0.5313 


y' 


-0.0531 
().(>423 
0.0419 
0.0406 
0.0406 

-0.0310 
0.0185 
0.0175 
0.0105 
0.0057 


-0.0043 

0.0030 

0.0028 

-0.0017 

+0.0003 

+0.0007 
0.0077 
0.0127 
0.0285 
0.0774 

+0.1069 
0.1108 
0.1119 
0.1159 
0.1250 

+0.1252 
0.1281 
0.1407 
0.1451 
0.1573 

+0.1607 
0.1633 
0.1644 
0.1675 
0.1703 

+0.1794 
0.1809 
0.1814 
0.1900 
0.1911 

+0.1912 
0.1994 
0.2046 
0.2065 
0.2064 

+0.2064 
0.2063 
0.2061 
0.2054 
0.2020 

+0.1949 
0.1943 
0.18!»5 
0.1840 
0.1828 

+0.1734 
+0.1380 


Limiting 
Parallels. 


N, 


8. 


-13i-82 
-  6  -68 


+29 
-26 
-50 

-49 
-  2 
-22 

+58 
+39 


-27 
-90 
-90 

-90 
-59 
-'J{) 
-  1 
-14 


+25  -28 


-  7 

+67 
+67 
-50  I  -90 

-20 !  -87 


-63 
+24 
+18 


+17 
-20, 
+33 
-50 

-29 
+52 
-37 
-40 
+45 

+16 

-  7 
+45 
+39 
-14 

+30 

-:u 

+  8 
+45 
+34 

-17 
-27 
+77 
+37 
+55 

+80 
+60 
-18 

-  2 
+40 

+27 
+16 
+26 
-12 
+15 

-  1 


-36 
-90 
-22 
-90 

-90 
-13 
-90 

-90 
-20 

-50 
-83 
-22 
-27 

-90 

-38 
-90 
-66 
-25 
-36 

-90 
-90 
-  1 

-:« 

-19 

+14 
-17 

-90 
-90 
-36 

-51 

-64 
-52 
-87 
-64 

-83 


-I0,-b2 
+!)0 "  +28 
+35  I  -38 
+1K)  +13 


+  o 
+13 


-71 

-56 
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ELEMENTS  FOR  THE  PREDICTION  OF  000ULTATI0N8. 


NOVEMBER. 


Ths  Stab*b 


Name. 


d*  Tauri 
63  Tauri 
d3  Tauri 
ds  Tauri 
e  Tauri 

B.A.C.146» 
i  Tauri 
I  Tauri 
C  Tauri 
X^  Orionis 

141  Tauri 

7f  Geminorum 

fi  Geminorum 

15  Geminorum 

d  Geminorum 

44  Geminorum 

d  Geminorum 

63  Geminorum 

79  Geminorum 
fi^  Cancri 

B.A.C  2788 
rj  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 

e  Cancri 

80  Cancri 
83  Cancri 

8  Leonis 
34  Leonis 

37  Leonis 
I  Leonia 

B.  A.  C.  3837 
u  Virginia 
p  Virginia 

c  Virginia 
B.A.C.  4254 

80  Virginia 
88  Virginia 


Bed'ns  from 

4 

1888.0. 

Aa 

Aa 

43.28 

+  4.8 

6  • 

3.27 

4.8 

H 

3.28 

4.7 

5 

3.29 

4.6 

34 

3.31 

4.2 

eii 

+3.30 

+  2.9 

H 

3.20 

2.5 

54 

3.32 

+  1.2 

34 

3.29 

-  1.2 

44 

3.25 

2.6 

64 

+3.27 

-  3.3 

»i 

3.24 

4.4 

3 

3.20 

4.9 

64 

3.16 

5.0 

6 

3.09 

7.0 

6 

+3.05 

-  8.0 

34 

2.97 

9.0 

54 

2.92 

9.4 

64 

2.82 

10.1 

54 

2.71 

11.5 

6 

+2.63 

-12.0 

54 

2.56 

12.5 

64 

2.53 

12.4 

64 

2.51 

12.7 

64 

2.51 

12.7 

64 

+2.51 

-12.6 

64 

2.30 

13.4 

54 

2.25 

13.5 

54 

2.13 

13.6 

64 

1.90 

13.0 

54 

+1.86 

-13.2 

54 

1.65 

12.5 

64 

1.50 

11.6 

6 

1.38 

10.8 

4 

1.34 

10.8 

54 

+1.17 

-  9.2 

6   I.IO 

8.3 

(>   0.90 

5.0 

64 

+0.86 

-  4.2 

Apparent 
Decimation 


+17  16.9 

16  30.9 

17  11.1 

17  40.3 

18  56.0 


+18 
18 
20 
21 
20 


31.8 
38.9 
16  2 
4.4 
15.2 


+22  23.7 
22  32.2 
22  34.1 

20  51.4 
21.  53.5 

+22  48.1 
22  ll.l 

21  40.1 

20  34.9 

21  54.2 


+21 
20 
19 
20 
20 


5.8 
49.0 
58.3 
24.0 
21.8 


+19  56.4 
18  30.0 
18  10.6 
16  56.1 
13  54.3 


+14 
11 

8 
8 
7 


17.0 

8.1 

40.2 

45.1 

9.2 


+  3  56.0 

+  2  28.2 

-  4  49.6 

-  6  16.8 


At  CovJUVcnoN  in  B.  A. 


Waahinffton 
Mean  Tune. 


d     h    m 
18  15  32.9 

15  48.2 

16  7.5 
16  48.3 
18  19.5 


19 


3 
5 


30 


1.8 
30.9 
13  28.0 
3  45.7 
44.0 


41 


11 

15 

21 

1 

3 

14 


7.4 
19.5 

6.2 
24.1 
27.2 


20  49.0 

3t»    3  41.8 

7  14.1 

15  18.4 
d3    1  44.2 

7  34.5 

13  19.0 

14  32.6 

16  45.4 
16  47.8 

16  55.3 

94    7  36.1 

10  53.8 

19  21.3 

90  11  38.0 


96 


97 


98 


99 


14 
5 

17 
4 

8 


0.4 
23.5 

5.2 
35.0 

3.5 


0    9.1 

8  27.0 

10  10.8 

15  47.4 


Hour  Angle 


+ 
+ 
+ 
+ 


h    m 
3  11.6 
3  26.5 

3  45.2 

4  24.8 


+  5  53.1 

-  9  40.8 

-  7  16.4 
+  0  25.6 

-  9  44  1 

-  2     1 .3 

+  1  15.5 
+  7  15.5 
+10  54.7 
-10  51.9 

-  0  10.7 

+  5  58.3 
-11  22.5 

-  6  57.4 

-  0  9.2 
+  9  55.7 

-  8  25.7 

-  2  526 

-  1  41.5 
0  26.8 
0  29.1 


+ 
+ 


+  0 

-  9 

-  6 
+  2 

-  6 

-  3 
+11 

-  1 
+  9 
-11 


36.4 

12.0 

0.8 

9.9 

5.4 

47.7 

5.2 

36.0 

31.2 

7.2 


+  4  26.5 
-11  32.2 
-10  41.2 
-  5  16.5 


+0.2746 
+1.1610 
+0.4564 
+0.0019 
-1.2130 

+0.2593 
+0.3982 
-0  6010 
-0  3161 
+1.0960 

-1 .0980 
-0.9835 
-0.8876 
+1.0720 
+01085 

-0.8991 
-0.3114 
+0.1740 
+1.0820 
-0.9109 

-0.4301 
-0.5778 
+0.2367 
-0.4232 
-0.3870 

+0.0615 
+0.0969 
+0.0555 
+0.2965 
+1.1200 

+0.3321 
+0.9824 
+1.3420 
-1.0500 
-0.1202 

-0.2601 
-0.6008 
+0.9734 
+1.1660 


0.5335 
0.5337 
0.5338 
0.5338 
0.5348 

0.5367 
0.5378 
0.5405 
0.5438 
0.5465 

0..5465 
0..5483 
0.5496 
0.5492 
0.5508 

0.5512 
0.5516 
0.5525 
0.5516 
0.5512 

0.5511 

0.5507 
0.5496 
0.5501 
0.5501 

0.5501 

0.5483 
0.5480 
0.5474 
0.5473 

0.5457 
0.5445 
0.5450 
0.5466 
0.5490 

0.5501 
0.5529 
0.5643 
0.5669 


y' 


+0.1280 
0.1276 
0.1272 
0.1264 
0.1244 

+0.1109 
0.1070 
0.0942 
0.0703 
0.0560 

+0.0499 
0.0384 
0.0312 
0.0265 

+0.0055 

-0.0068 
0.0202 
0.0269 
0.0424 
0.0626 

-0.0737 
0.08;« 
0.0861 
0.0902 
0.0904 

-0.0906 
O.J  163 
0.1217 
0.i:)54 
0.1600 

-0.1631 
0.1825 
0.1953 
0.2061 
0.2065 

-0.2189 
0.2223 
0i2242 

-.0ii226 


N. 


o 
+54 

+90 

+68 

+38 

-43 

+53 
+63 
+  4 

+20 
+90 

-32 
-22 

-15 
+90 
+44 

-16 
+20 
+46 
+90 
-17 

+13 
+  5 
+52 
+14 
+16 

+42 
♦43 
+41 
+56 

+90 

+58 
+90 
+90 
-23 
+31 

+24 
+  6 

+85 
+84 


o 
-13 

+43 

-  3 
-27 
-71 

-12 
..  5 
-62 

-40 
+45 

-68 
-67 
-67 
+45 

-10 

-67 

-34 

-  8 
♦45 
-68 

-47 
-59 
-10 
-48 
-46 

-20 
-21 
-24 
-12 
♦36 

-14 
♦22 
♦62 
-81 
-43 

^53 
-78 
+16, 
♦31 


fi  Sagittarii 

15  Sagittarii 
B.A.C.  6336 
B.A.C.  6347 

28  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

v'  Sagittarii 
v'  Sagittarii 
^B  Sagittarii 

0  Sagittarii 
rr  Sagittarii 


DECEMBER. 


54 

6 

6 

54 

64 

64 
6 
5 
5 

34 

34 
3 


+0.74   +4.6 


+0.74 
0.79 
0.80 
0.81 
0.82 


4.6 
5.1 
5.1 
5.1 
5.3 


NEW 
-21     5.2 


+0.82 

+  5.3 

0.82 

5.4 

0.83 

5.2 

0.83 

5.3 

0.84 

5.4 

+0.86 

+  5.5 

+0.86 

+  5.7 

-20 
21 
21 
22 
22 

-22 
21 
22 
22 

21 

•21 
-21 


45.5 
29.3 
8.4 
30.4 
17.3 

3.0 
29.7 
52.8 
48.5 
15.0 

54.2 
11.9 


MOON. 
4    0  25.8 

0  58.4 

9  23.5 

9  46.0 

12  30.8 

14  12.0 

14  41.1 

15  23.7 
15  25.9 

15  47.0 

16  47.7 

19  23.3 
21   19.0 


-  0  45.5 

-  0  14.2 
+  7  49.6 
+  8  11.2 
+10  49.0 
-11  34.0 


11 
•10 
•10 
•10 
.  9 


6.1 
25.3 
23.2 

2.9 
4.9 


6  35.8 
4  44.8 


-0.5639 

-0.9114 
-0.4637 
-0.8156 
+0.4925 
+0  2586 

+0.0198 
-0.5346 
+0.8366 
+0.7638 
-0.7803 

-0.1256 


-0.8084  0.6113 


0.6163 

0  6163 
0.6151 
0.6152 
0.6145 
0.6138 

0.6137 
0.6141 
0.6141 
0.6138 
0.6131 

0.6124 


-0.0448 

-0.0434 
0.0204 
0.0197 
0.0120 
0.0076 

-0.0064 
0.0043 
0  0043 
0.0035 

-0.0008 

+0.0063 
+0.0113 


-12 

-33 
-  9 
+10 
+46 
+30 

♦26 
-14 
467 
467 
-28 


-78 

-90 
-€9 
-45 
-10 
-23 

-37 
-75 
+12 
♦  7 
-90 


+  a   -45; 
-20 '-90 
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ELEMENTS  FOR  THE  PREDICTION  OP  OC0ULTATION8. 

DECEMBER. 

ThiStab*8 

At  CoNJUMcnoN  in  R.  A. 

Tiimlting 
ParaUela. 

1 
Name. 

'  Redans  from 
•U^,'        1888.0. 

Apparent 
Decunation. 

WaflhioKton 
Mean  Time. 

1 
HourAnglej       y 

1 

x' 

y' 

N. 

8. 

6    ,  40'91 '  +  5!9 

h     m 
+  1    14.4 

50  Sagittarii 
Mars 

-2f  59.7 

d    h    m 
ff    3  33.7 

+0.1046 

0.6092 

+0.0276 

+23 

-32 

1 

20  37.2 

6    5  14.8 

+  1  53.6 

+0.2517 

0.5135 

-0.0693 

+36 

-23 

19  Capricorni 

6       0.98       6.7 

18  20.7 

14  29.4 

+10  46.9 

-1.1440 

0.5847 

+0.1088 

-45 

-90 

20  Capricorni 
30  C^apricorni 

6i|'    1.00       6.5 

19  28.0 

16  27.2 

-11   19.6 

+0.2157 

0.58*24 

0.1124 

+37 

-26 

54  I    1.29  1      8.2 

18  27.1 

7    0     9.2 

-  3  54.9 

• 

+0.1023 

0.5755 

0.1266 

+32 

-32 

31  Capricorni 

6i|   +1.29'+  8.3 

-17  55.8 

0  16.9 

-  3  47.5 

-0.4163 

0.5755 

+0.1268 

+  4 

-64 

i  Capricorni 

4i,    1.30       8.5 

17  18.6 

1  58.9 

-  2    9.2 

-0.8375 

0.5744 

0.1301 

-20  ^  -90 

y  Capricorni 
6  Capricorni 
t  Aquarii 

3i|      1 .38       8.7 

17     9.9 

9  38.9 

+  5  14.2 

+0.0584 

0.5678 

0. 1 427 

+32 1  -35 

2^      1 .40 '      8.9 

16  38.0 

12  41.2 

+  8  10.0 

-0.0482 

0.5650 

0.1472 

+27 

-41 

4i     1 .49  >      9.7 

14  24.6 

21  20.5 

-  7  28.8 

-1.0280 

0.5586 

0.1595 

-28 

-90 

39  Aqaarii 
45  Aquarii 
50  Aquarii 
B.  AC.  7835 

64 '+1.52'+  9.7 

-14  44.5 

8    0    2.9 

-  4  52.0 

-0.2482 

0.5.560 

+O.I6:Vi 

+18 

-52 

6i 

1.56 

10.0 

13  51.7 

3    3.2 

-  I  67.8 

-0.6712 

0.5534 

0.1668 

-  6 

-88 

6 

1.58 

10.0 

14     5.7 

5  3:^.0 

+  0  27.0 

-0.0087 

0.5512 

0.1695 

+32 

-38 

(4 

1.61 

10.2 

13  29.2 

8    7.6 

+  2  56.4 

-0.2024 

0.5494 

0.1726 

+22 

-50 

70  Aquarii 

6 

1.69 1    11.0 

11     8.6 

16  49.8 

+11  21.5 

-1.1260 

0.5434 

0.1816 

-33 

-90 

74  Aquarii 

yf>  Aquarii 

•^  Aqaarii 

^  Aqaarii 

B.  AC.  8274 

6 

+1.721+10.7 

-12  12.6 

19  11.6 

-10  21.3 

+0.4287 

0.6411 

+0.1835 

+69 

-15 

4 

1.83  1    11.4 

9  41.6 

9    6    2.8 

+  0    9.3 

-0.1946 

0.5337 

0.1921 

+24 

-49 

4 

1.85:    11.3 

9  47.5 

7    3.3 

+  1     7.8 

+0.1045 

0.5328 

0.1926 

+40 

-32 

4i 

1.85     11.2 

10  13.2 

7  34.4 

+  1  38.0 

+0.6602 

0.5323 

0.1930 

+78 

-  2 

7 

2.01 

11.9 

6  69.9 

22  23.5 

-  8     0.2 

+0.1503 

0.5256 

0.2014 

+46 

-29 

30  Piacium 

44 

+2.08 

•ill. 8 

-  6  38.0 

10    5  14.8 

-  1  21.1 

+1.1470 

0.6224 

+0.2040 

+83 

+30 

33  Pisciam 

44 

2.10 

11.8 

6  19.8 

6  59.4 

+  0  20.4 

+1.1780 

0.521 1 

0.2043 

+84 

+33 

B.A.C.17 

6 

2.13 

11.9 

6  52.0 

9  33.5 

+  2  49.9 

+1 .2060 

0.6202 

0.2052 

+84 

+36 

14  Ceti 

6 

2.28 

13.0 

1     7.1 

22  43.2 

-  8  23.4 

-1.2190 

0.5159 

0.2077 

-37 

-90 

15  Ceti 

(>1 

2.30 

12.8 

-  1     7.1 

11    0    3.8 

-  7    5.1 

-0.9385 

0.5152 

0.2077 

-15 

-90 

26  Ceti 

6 

+2.45 

+12.7 

+  0  46.2 

13  41.8 

+  6    9.3 

-0.1694 

0.5123 

+0.2073 

+28 

-48 

29  Ceti 

64 

2.47 

12.8 

1  24.7 

15  55.2 

+  8  19.0 

-0.4106 

0.5128 

0.2072 

+16 

-63 

33  Ceti 

6 

2.49,    12.9 

1  51.2 

17  17.9 

+  9  39.3 

-0.6095 

0.5124 

0.2072 

+  5 

-79 

35  Ceti 

64 

2.50      12.8 

1  53.0 

18  21.1 

+10  40.7 

-0.4252 

0.5121 

0.2068 

+16 

-64 

/  Piscium 

5 

2.54      13.0 

3     1.7 

21     9.7 

-10  35.5 

-1.0960 

0.5110 

0.2059 

-26 

-87 

V  Piscium 

44 

+2.681+12.6 

+  4  55.4 

12    9  48.4 

+  I  41.7 

-0.5983 

0.5119 

+0.2i)26 

+  6 

-77 

64  Ceti 

54 

2.86     12.0 

8    2.9 

13    1  48.1 

-  6  45.8 

-0.8620 

0.5125 

0.1954 

-10 

-82 

f  1  Ceti 

44 

2.87     1 1 .9 

8  19.5 

2  40.2 

-  5  65iJ 

-0.9984 

0.5127 

0.1949 

-19 

-82 

9 

fa  Ceti 

44 

2.94     11.0 

7  57.7 

10  44.8 

+  1  55.6 

+0.9576 

0.5139 

0.1899 

+90 

+18 

B.A.C.830 

6 

3.04,    10.7 

10  16.0 

18  18.6 

+  9  16.4 

-0.1774 

0.5157 

0.1848 

+28 

-46 

11  Ceti 

Lalande  6726 

44 

+3.04  1  +10.5 

+  9  38.6 

19  35.8 

+10  31.4 

+0.7487 

0.5164 

+0.1836 

+90 

+  6 

6 

3.18]      9.8 

12  45.7 

U    6  49.9 

-  2  34.0 

-0.7000 

0.5192 

0.1743 

-  1 

-73 

B.A.C.  1272 

6 

3.50       5.8 

17    2.5 

Iff  14  18.2 

+  3  68.1 

-0.4908 

0.5296 

0.13i)6 

+11 

-58 

6^  Tauri 

4 

3.54       4.7 

17  16.9 

21  45.3 

+11  11.5 

+0.2444 

0.5323 

0.121M2 

+53 

-15 

63  Taari 

6 

3.53  i     4.6 

16  30.9 

22    0.8 

+11  26.5 

+1.1300 

0.5326 

0.1289 

+90 

+40 

6*  Tauri 

54 

+3.54 

+  4.6 

+17  11. 1 

22  20.0 

+11  45.2 

+0.4260 

0.5323 

+0.1287 

465 

-  6 

d=»  Tauri 

5 

3.56 

4.5 

17  40.3 

23    0.9 

-11  33.2 

-0.0259 

0.5331 

0.1276 

+36 

-29 

B.A.C.  1468 

^ 

3.63       2.8 

18  31.8 

16    9  14.0 

-  1  41.1 

+0.2463 

0.5373 

0.1128 

+53 

-13 

i  Tauri 

54 

3.64 ,      2.3 

18  38.9 

11  43.1 

+  0  43.3 

+0.3907 

0.5386 

0.1089 

+63 

-  5 

I  Tauri 

54 

3.70  +  1.0 

20  16.2 

19  39.4 

+  8  24.5 

-0.5971 

0.5405 

0.0961 

+  4 

-62 

C  Tauri 
yi  Orionifl 
141   Tauri 

34 

+3.74   -  1.5 

+21     4.4 

17    9  54.2 

-  1  48.2 

-0.2884 

0.5464 

+0.0719 

+22 

-38 

44 

3.74       3.0 

20  15.1 

17  50.0 

+  5  52.8 

+1.1350 

0.5483 

0.0577 

+90 

+48 

64 

3.78       3.6 

22  23.7 

21   12.5 

+  2  47.5 

-1 .0530 

0.5402 

0.0516 

-28 

-68 

fj  Geminorum 
ft  Geminorum 

34 

3.77       4.7 

22  32.2 

18    3  22.4 

-  3  22.4 

-0.9286 

0.5504 

0.0398 

-16 

-67 

3 

3.77       5.5 

22  34.1 

7     7.7 

-  7    7.7 

-0.82."/^ 

0.5520 

0.0326 

-11 

-67 

15  Geminorum 

64 

+3  74   -  5.8 

+20  51.4 

9  24.6 

-  9  24.6 

+1.1350 

0.5526 

+0.0282 

+90 

+52 

d  Geminorum 

6 

3.73       7.9 

21  53.5 

20  23.4 

+  3  36.6 

+0.1836 

0.5535 

+0  0070 

+49 

-  6 

44  Geminorum 

6   i    3.72;     9.1 

22  48.0 

19    2  4ia.5 

-10  20.7 

-0.8112 

0.5.'>47 

-0.0055 

-10 

-67 

6  Geminorum 

34 

3.67     10.2 

22  11.1 

9  32.4 

-  3  44.5 

-0.2198 

0.5550 

0.0189 

+25 

-28 

63  Geminorum 

r»4 

3.64      10.9 

21   40.1 

13    3.3 

_  0  20.8 

+0.26?<7 

0.5.546 

0.0259 

+55 

-  3 

79  Geminorum 

(>4, +3.57. -12.1 

+20  34.9 

21     4.6 

+  7  24.4 

+1.1870 

0  5546 

-0.0418 

+90 

+55 

84  Geminorum 

64 

+3.57   -12.9 

+22  37.0 

20    0  39.0 

+1 0  51 .5   -1 .2020  1  0  55.50  1  -0  0488 1  -44  1  -67 1 
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ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 


DECEMBER. 


Thb  Star's 


Kame. 


fi^  Cancri 
B.A.C.278y 

17  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 
e  Cancri 

80  Cancri 
83  Cancri 

8  Leonia 

34  LeoniB 
37  Leonis 
42  Leonis 

i  Leonis 

I  Leonis 

6)  Virginis 

V  Virginis 

e  Virginis 

SAC.  4254 

80  Virginia 

88  Virginis 
fiLibrsB 
fsLibrsB 

17  LibrsB 

18  Libre 

y  Libra 

9  Libre 
0  Libre 

49  Libre 
X  Ophiuchi 

24  Scorpii 
f  Ophiaohi 


Mftg. 


Red'ns  from 
1888.0. 


Aa 


51 

6 

5i 

61 

6i 

6i 
61 
61 
51 
51 

61 

51 

6 

51 

51 

6 
4 

51 

6 

6 

61 

6 

51 

7 

61 

41 

6 

41 

6 

41 

61 
5 


+3.51 
3.44 
3.39 
3.36 
3.34 

•I-3.34 
3.34 
3.16 
3.12 
3.01 

+2.80 
2.75 
2.75 
2.69 

2.58 

+2.28 
2.24 
2.06 
1.97 
1.71 

+1.67 
1.44 
1.43 
1.41 
1.41 

+1.33 
1.31 
1.29 
1.26 
1.21 

+.1.18 
+.1.11 


A<{ 


-13.9 
14.6 
15.3 
15.4 
15.7 

-15,7 
15  7 
17.0 
17.1 
17.6 

-18.0 
18.1 
18.5 
18.5 
17.7 

-17.2 
16.6 
14.9 
14.2 
10.2 

-  9.3 
5.2 
5.0 
5.0 
5.1 

-  2.8 
2.2 
1.6 

-  1.4 
0.0 


0.4 
9.2 


Apparent 
Decimation 


+■21 
21 

20 
19 
20 

+20 
19 
18 
18 
16 

+13 
14 
15 
14 
11 


54.2 
5.7 

48.9 
58.2 
23.9 

21.7 
56.3 
29.9 
10.5 
56.0 

54.2 
16.9 
32.1 
42.4 

8.0 


8  45.0 

7  9.1 

3  56.0 
2  28.1 

4  49.7 


-  6 
11 
10 


16.9 
26.6 
57.6 
10  42.3 
10  41.9 


-14  24.9 

15  18.9 

16  24.0 
16  12.2 
18  12.1 

-17  31.5 
-20  59.5 

NEW 


At  Conjuhctton  xh  R.  A. 


Washlnston 
Mean  Tunc. 


Hour  Anglo 


d 
20 


h    m 
7  26.9 

13  15.8 

18  59.1 

20  12.5 

22  24.9 


21 


2tl 


22 

22 

13 

16 

1 


17 
19 
22 

23  3 

11 

24  11 
14 

25  7 
15 

3«  18 


27.3 
34.9 
15.5 
33.5 
3.0 

27.3 
51.3 
18.5 
15.8 
28.2 

10.7 
44.9 
20.3 
55.4 
38.1 


27 

28 


0  28.1 
5  35.9 
37.4 
15.8 
32.3 


6 

7 
7 


22  48.0 

99    2  17.3 

6  13.1 

8  52.6 

19  23.8 

30    1     4.8 
16    hSt 

MOON. 


+• 
+■ 
+ 

+ 
+ 

+• 
+• 


h 

6 

0 

4 

5 

7 

7 

8 
I 
1 
9 


+  1 
+  3 
+.  6 
+11 

-  5 

-  6 

-  2 
-10 

-  2 

-  0 

+  5 
+  9 
+10 
+10 
+11 

+  1 
+.  5 
+.  9 
+11 

-  2 


m 
34.2 

57.0 
34.8 
45.7 
53.7 

56.0 
3.5 
45.2 
26.3 
39.0 

31.3 

50.6 

13.1 

0.8 

2.6 

5.6 
38.2 
34.6 
16.1 
26.0 

12.2 
18.9 
18.2 
55.2 

nst 

52.8 
14J3 
1.0 
34.4 
19J2 


+.  3    8.1 
-  6  28.2 


-0.7978 
-0.3055 
-0.4482 
+0.3684 
-0.2880 

-0.2536 
+0.1958 
+0.2432 
+0.2014 
+0.4524 

+1 .2870 
+0.4974 
-1.2440 
-1.1890 
+1.1610 

-0.9003 
+0.0454 
-0.1 055 
-0.4561 
+1.1200 

+1.3140 
+0.3651 
-0.3212 
-0.7039 
-0.7638 

+0.0678 
+0.3505 
+0.7556 
+0.1238 
+0.4967 

-0.9491 
+0.7506 


y' 


0.5543  -0.0620 


0.5538 
0.5529 
0.5530 
0.5520 

0.5520 
0.5520 
0.5491 
0.5480 
0.5470 

0.5439 
0.5438 
0.5429 
0.5414 
0.5415 

0.5395 
0.5399 
0.5416 
0.5429 
0.5.520 

0.5546 
0.5724 
0.5724 
0.5729 
0.5r33 

0.5837 
0.5871 
0.5893 
0.5917 
0.5983 

0.6017 
0.6098 


0.0728 
0.0835 
0.0858 
0.0895 

-0.0895 
0.0899 
0.1157 
0.1211 
0.1348 

-0.1 5«7 
0.1620 
0.1652 
0.1713 
0.1811 

-0.2035 
0.2062 
0.2158 
n.2190 
0.2202 

-0.21 86 
0.1992 
0.1981 
0.1975 
0.1970 

-0.1778 
0.1729 
0.1665 
0.1620 
0.1424 

-0.1307 
^.0967 


Limiting 
Parallels. 


N.  I  S. 


o    o 

-  9  -6d 
-39 
-50, 

-  4 
-40 

-37 
-13 
-13 
-16 

-  5 

+56' 

-5, 
-74; 

-75 

+37, 

-81' 
-34 1 
-43' 

+28 

+49 

-191 

-57 

-90 

-90' 

-34 
-19' 
+  4 
-31 
-10 

-90 
+  6 


+20 
+12 
+61 
+22 

+24 

+50 
+53 
+50 
+67 

+90 
+71 
-44 
-37 
+90 

-12 

+40 
+32 
+13 
+85 

+84 
+56 
+17 

-  5 

-  8 

+35 
+52 

+74 
+36 
+58 

-27 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1888. 

1                                                                                                           •                                    1 

1 

IMMERSION. 

EMERSION. 

i 

TRS    SfTA  U'b 

1 

Date. 

Waahington. 

Angle 

\  fh>m 

WaahingtOD. 

Angle  from 

o 

o  o 

1 

Name. 

Mag. 

6i 
6 

Sidereal 
Time. 

Mean 
Time. 

North 
Pohit. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

h    m 
19  38 

12  36 
15  45 

North 
Point. 

Vertex. 

Jan.     1 
,3 

7 

7  Leonii 
B.A.C.3837 

V  Libre 

h    m 
13  45 

6  41 

10  16 

h    m 
18  59 
11  47 
15  16 

16f 

66 

177 

107° 
117 
332 

h    m 
14  24 
7  30 
10  44 

340 
333 
331 

286 

23 

375 

h  m 
0  39 
0  49 
0  38 

1 

XEW  MOON. 

1 

15 
21 
22 
23 
25 

I  Aquarii* 
fi  Ceti 
/  Tauri 
75  Tauri 
^  Orionit 

41 
4i 
4 

6i 
6 

3  16 
3  28 
2  37 
8  49 
1  43 

7  36 
7  35 
6  30 
13  37 
5  34 

137 

53 

155 

173 

46 

85 

34 

174 

118 

103 

4    7 
4  55 
Btar5'.8 
Star4'.0 
2  43 

8  27 
8  51 
south  of 
south  of 
6  24 

364 

257 

389 

213 
216 

limb. 

limb. 
343 

0  51 

1  36 

0  59 

25 

31 

Feb.    2 

4 

68  Orionit 

6  Virginit 
88  Virginii 

Y  Librte 

NEW  MOON. 

6 

64 

41 

6  55 

13  6 

14  11 
11  38 

10  35 

16  33 

17  19 
14  28 

97 

93 

309 

171 

70 

70 

201 

224 

8  19 
14  13 
8tar7'.8 
12    3 

13    0 

17  39 

aoDth  of 

15    3 

361 
334 

336 

210 

286 

limb. 

387 

1  35 

1    7 

0  35 

17 
21 
31 
24 

f'Ceti 
137  Taari 
y*  Orionit 

0  Cancri 

44 

64 

6 

5  33 

4  40 
12    0 

5  11 

7  44 

6  35 

13  53 

654 

159 

169 

3 

89 

113 
197 
310 
143 

Star  4'.8 
Star  6^.0 
Star  4'.7 
6  29 

south  of 
aoDth  of 
north  of 

8  11 

383 

limb. 

limb. 

limb. 

337 

1  18 

25 
Mar.    5 

5 

iff  Leonii 
fi  Sagittariit 
15  Sagittarii 

NEW  MOON 

6 

4 

14    3 
13  53 
13  16 

15  40 

13  55 

14  18 

137 

159 

63 

73 
207 
111 

14  58 

13  26 

14  8 

16  36 

14  38 

15  10 

373 
334 
319 

390 

371 

3 

0  56 
0  33 
0  51 

26 

29 

30 

Apr.    1 

9 

b  Virginia 

f  >  Libra 
49  Libra 

B.A.C.6098 
33  Sagittarii* 

54 

6 

6 

6 

6 

11  13 
13    3 
15  53 
17  24 
13    3 

10  53 

11  30 

15  16 

16  40 
13  15 

109 

95 

77 

8 

136 

123 

130 

77 

15 

175 

12  38 

13  8 
17    0 

Star  8'i2 
13  56 

12  7 

13  36 
16  33 

north  of 
13    7 

310 
819 
333 

349 

399 
343 
307 
limb. 
396 

1  15 
1  6 
1    7 

0  69 

3 

f  >  Sagittarii 
.V^^  MOON. 

34 

14  53 

14    4 

37 

81 

15  29 

14  40 

336 

14 

036 

13 

14 

fi  Ceti 
63  Taunt 

44 
6 

835 
10  31 

6  59 
8  46 

165 
81 

112 
29 

8tar3'.5 
11  18 

south  of 
9  43 

867 

limb. 
318 

0  57 

15 
16 
19 
24 
27 

m  Tauri 
X*  Orionif 
6  Cancri 
80  Virginia 
X  Ophiuohi 

54 
5 
4 
6 

44 

7    3 
10  33 
10  44 
18  17 
14    3 

5  35 
8  41 

8  50 
16    3 
11  36 

87 
73 
18 
48 
201 

42 

17 
332 
359 
331 

8  26  1      6  48 
11  24         9  41 
Star  5'.7  north  of 
18  43       16  28 

Star  3' .6  south  of 

1 

atii 

393 

y, 

353 

307 
238 

limb. 
303 

limb. 

1  93 
1     1 

0  96 

89 
Maj    3 

B.  AC.  6336 
45  Aquarii 

NEW  MOON 

6 

64 

17  19 
17  13 

14  44 

14  31 

5 
348 

31 
37 

Star  3'.6 
Star  6'.2 

north  of 
north  of 

limb, 
limb. 

16 

6  Cancri 

54 

14    3 

10  32 

195 

141 

Starr.4 

south  of 

r» 

limb. 

19 
23 
34 

B.  A.  C.  3837 
ft  Libre 
6  Libre 

64 
6 

44 

15    7 
13  45 
13  54 

11   14 
9  37 
9  41 

61 
47 

304 

11 
63 

339 

15  45 
14  11 
Star  7M 

11  53 

10    3 

south  of 

349 
8 

>•• 

398 

18 

limb. 

087 
096 

IfOEB.    The  angles  of  positioD 
*  Whole  ooonltatlon  b€ 
t  Immenion  below  the 
t  Emersion  below  the 

are  c 

»low  t 

horij 

horlM 

otmted  fro 
he  horison 
MR  of  Wa« 
m  of  "VTasl 

m  the  Dor< 
of  Washii 
ihinfftoD. 
lington. 

;h  point 
igton. 

and  yertex  of  the  moon's  lin 

lb,  toward  the  taal. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAB  1888. 


Dttte. 


May  24 

27 


June  18 

21 
26 
26 
27 
July    2 


20 
21 
23 

24 
26 


Aug.  13 

17 
17 
20 
20 
26 

29 
30 
30 
Sept.  1 


17 
17 

18 
18 

27 
27 

28 


Oct.  10 
13 
14 
15 
16 

20 


Thb  Stab's 


Name. 


49  Libra 
o  Sagittarix 

NEW  MOON, 
80  Virginia 

X  Ophiuchi 
y  Capricorn! 
6  Capricorni 

B.  A.  C.  7835 
f'Ceti 

NEW  MOON, 

14  Sagittarii 
0  Sagittarii  t 

30  Capricorni 

39  Aquarii 
B.  A.  C.  8274 

NEW  MOON 
f  i  Libras 

30  Sagittarii 

31  Sagittarii 

y  Capricorni  t 
6  Capricorni 
fi  Ceti 

m  Tauri 
x}  Orionis 
X^  Orionit 
79  Geminorumt 

NEW  MOON 

60  Aquarii 
B.  A.  C.  7835 

^>  Aquarii 
y>*  Aquarii 

15  Geminorom 

16  Geminorum 
56  Geminorum 

.NEW  MPCfN. 

14  Sagittarii 
30  Capricorni 
39  Aquarii 
74  Aquarii 
B.A.C.8274 

fi  Ceti  t 

NEW  MOON. 


liag 


6 
31 


4i 
3i 
2i 

44 


6 

H 

54 
7 


61 
61 
31 
21 
41 

54 

44 

6 

61 


6 

61 

4 

4 

61 
61 
51 


6 

51 
61 

6 

7 

41 


IMMBBSIOir. 


Washington. 


Sidereal 
Time. 


h    m 
17     3 

14    7 


15  39 

14  34 
18  28 
23  3 
17  39 
20  43 


19  36 
13  33 

21  14 

22  6 

18  58 


18  23 

18  45 

19  24 
16  1 

20  7 
2  11 

0  56 
23  38 
23  40 

1  25 


23  1 
2  37 

0  23 

1  17 


19  56 
0  30 


2 

19 
0 


6 

5 

17 


19  25 


Kean 
Time. 


Angle  ikom 


h  m 

12  50 

9  42 


9  48 

8  31 

12  5 
16  40 
11  12 

13  56 


11  38 

5  32 

IS  5 

13  53 
10  37 


8  52 

8  58 

9  36 
6  2 

10  8 
15  47 

14  20 

12  58 

13  0 

14  37 


11  11 
14  46 

12  29 

13  22 


0  32   12  2 

1  2   12  32 

1  53  '  13  19 


6  36 
10  57 
12  29 

5  25 
10  33 

5  26 


North 
Point. 


1^ 
104 

136 

182 
63 
71 

346 
42 


88 
99 

85 

337 
340 


19 

131 
76 
77 
37 
76 

107 

347 

167 

39 


56 

70 

9 

93 

80 
169 
165 


1 
75 
14 
72 
55 

63 


Yertex. 


o 
2 

151 


104 

205 

100 

53 

33 

94 


68 
149 

84 

337 
29 


33 

131 
67 

127 
58 
87 

162 

40 

220 

346 


46 

25 

351 

64 

134 
225 

220 


337 

37 

330 

114 

46 

111 


XMBBSIOK. 


Waahington. 


Angle  firom 


Sidereal 
Time. 


h    m 
Star5'.7 

15  11 


16  47 

14  59 

19  46 

0  20 

Star  6^.5 

21  42 


20  52 
14  33 
22  33 

Star  4'.5 
Star  2^8 


Star  1 '.8 

19  48 

20  44 
17    4 

21  18 
3  39 

1  57 
Star  0'.4 
Star  9^.0 

2  5 


0  21 
3  38 

1  14 

2  20 

1  36 
Star3'.0 
Starl^8 


Star  8'.4 

1  36 

2  46 
20  23 

1  40 

20  20 


Hean 
Time. 


h    m 
north  of 


North 
Point. 


10  46       272 


10  56  I    278 


8  56  ! 

13  23 
17  56 

north  of 

14  54 


12  54 

6  33 

14  24 

north  of 
north  of 


north  of 

10    0 

10  56 
7    5 

11  18 
17  15 

15  21 
north  of 
south  of 

15  17 


12  31 
15  48 

13  19 

14  25 

13    6 
sooth  of 
sooth  of 


north  of 

12  3 

13  9 
6  43 

11  56 

6  21 


221 
268 
241 

])•• 
270 


272 
275 

235 


Vertex. 


limb. 
314 


237 

239 
291 
208 
limb. 
321 


239 
320 
217 


])'s  !  limb. 
]>'s  (limb. 


228 
277 
265 
285 
225 

216 

}>•• 
315 


250 
243 
291 

208 

259 


242 
297 
244 
241 

255 


limb. 

215 
251 
311 
291 
203 

269 

limb. 

limb. 

10 


223 
193 
262 
169 

316 
limb, 
limb. 


limb. 
197 
250 
275 
212 

306 


|3 


h    m 
1     4 

i     7 
0  25 


1 
1 


18 
17 


0  59 


1  16 
1  1 
1  19 


1     2 

1  20 
1  4 
1  11 
1  28 

1     1 


0  40 


1  80 
1    1 

0  51 

1  3 

1    4 


1    6 

0  40 

1  18 
1  23 

0  55 


Non^— The  angles  of  position  are  oottnted  from  the  north  point  and  rertex  of  the  moon's  Umb,  towavd  the  east 
*  Whole  ocoiiltation  below  the  horizon  of  Washington, 
t  Immersion  b«low  the  horizon  of  Washington. 
X  Emeniion  below  the  horizon  of  Washington. 
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0C0ULTATION8  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1888. 


Date. 


Thx  Stab's 


Kame. 


Not.   7 
7 
9 
18 
23 

23 
25 


Dee.    9 

9 
10 
13 
16 
24 


V '  Sagittarii 
p>Sagittarii 

20  Capricorni 
d^Tauri 

35  Cancri 

e  Canon 
37  Leonia 

NEW  MOON. 
^'Aqaarii 

ib>  Aqaarii 
30  Piaeiam 
^aCeti 
t  Tanri 
w  Virginia 


Hag 


5 

5 

6i 

5i 

6i 

6i 

5i 


TMKKRSTOK. 


Waahingtoii. 


SkLereal 
Time. 


4i 
41 

H 

4 


h    m 

20  47 

21  13 
0  18 

8  56 
5  12 

9  17 
4  27 


1  36 

1    2 

21  11 

4  84 

6  11 

7  16 


Mean 
Time. 


h 
5 

6 

9 

17 

12 


ID 

37 
3 
0 
0 

57 


Angle  from 


North 
Point. 


17     2 
12    5 


8  20 

7  45 

3  50 

10  51 

12  26 

18  59 


_o 
124 

113 

33 

101 

82 

17 
102 


329 

81 
130 
154 
345 

46 


Vertex 


o 
91) 

82 
354 

46 
137 

353 
154 


296 

55 
167 
116 
307 
356 


BMERSION. 


Waahin^ton. 


Sidereal 
Time. 


Mean 
Time. 


h    m 

21  43 

22  15 
1   11 

10    0 
6  35 

Stor  0'.9 
5  32 


Star  9'.0 

2  13 
21  41 
Star6M 
Star  5'.7 

7  43 


h    m 

6  33 

7  5 
9  53 

18    5 
14  20 

north  of 
13    9 


north  of 

8  56 
4  21 
sooth  of 
north  of 
13  26 


Angle  firom 


Korth 
Point. 


Vertex. 


Il 


224 
234 
286 
243 

290 

28:^ 


219 
173 

1 


189 
195 
241 
190 
337 

limb. 
337 


limb. 

181 
205 

limb. 

limb. 
49 


h    m 

0  56 

1  2 

0  53 

1  5 
1  22 


1     4 


1    11 
0  31 


0  27 


KoriB.~The  angles  of  position  are  oomited  from  the  nortb  point  and  Tortexof  tbs  noon's  Umh^  towavA  the  east. 
*  Whole  ooooltation  below  the  horizon  of  Waahlngton. 
t  Immersion  ImbIow  the  horizon  of  Washington. 
X  Emersion  below  the  horizon  of  Washington. 


448 


OCCULT  ATIONS,   1888. 


DOWNES'S  TMMiFs   GIVING  VALUES 

OF  T. 

1 

FOR  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCTION. 

k 

Lat.  720 

Lat.  66<» 

Lat.  60O  \    Lat.  54° 

Lat.  48° 

Lat.  420 

Ut  360 

x' 

X* 

x' 

xf 

xf 

I' 

i 

.62 

.56 

.50 
m 

.62 

m 

.56 
m 

.50 

.62 

.56 
m 

.50 

.62 

ID 

.56 
m 

.50 

.62 

.56 
ni 

.50 
m 

.62 

ni 

.56 

m 

.50 

.62 

.56 

m 

.50. 

h   m 

m 

m 

ni 

m 

m 

m 

Dl 

m 

0   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0;  0 

10 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

a 

6 

5 

6|  7  1 

20 

3 

3 

4 

4 

5 

5 

5 

6 

» 
/ 

6 

7 

9 

8 

9 

11 

9 

10 

12 

11 

12,  14 

30 

5 

5 

6 

6 

7 

8 

8 

9 

11 

10 

LI 

13 

12 

13 

16 

14 

16 

18 

16 

18 

^  1 

40 

6 

7 

8 

8 

9 

11 

11 

12 

14 

13 

15 

17 

16 

18 

21 

18 

21 

24 

21 

24 

29  ' 

50 

7 

8 

10 

10 

11 

13 

13 

15 

17 

16 

19 

21 

19 

22 

26 

22 

26 

30 

26 

30 

36 

1   0 

9 

10 

11 

12 

14 

16 

16 

18 

21 

19 

22 

26 

23 

26 

31 

26 

31 

36 

.30 

35 

42! 

10 

10 

12 

13 

14 

16 

18 

18 

21 

24 

22 

26 

30 

26 

30 

36 

31 

35 

42 

35 

40  1  48 

20 

12 

13 

15 

16 

18 

21 

21 

23 

27 

25 

29 

34 

30 

34 

40 

35 

40 

47 

39 

45  >  54 

30 

13 

15 

17 

18 

20 

23 

23 

26 

30 

28 

32 

37 

33 

38 

45 

39 

44 

52 

43 

50 

59 

40 

14 

16 

18 

20 

22 

25 

25 

29 

33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54 

64 

50 

16 

18 

20 

21 

24 

28 

27 

3J 

36 

34 

38 

44 

39 

45 

53 

45 

52 

61 

51 

58 

68 

2   0 

17 

19 

22 

23 

26 

30 

29 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

62 

72 

10 

18 

20 

23 

25 

28 

32 

31 

36 

41 

38 

43 

50 

45 

51 

59 

51 

59 

68 

57 

66 

76 

20 

19 

22 

24 

26 

30 

U 

33 

\iS 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

60 

69 

90 

30 

20 

23 

26 

28 

31 

36 

35 

40 

45 

42 

48 

55 

50 

56 

65 

57 

64 

74 

63 

72 

83 

40 

21 

24 

27 

29 

33 

37 

37 

42 

47 

44 

50 

58 

52 

59 

68 

59 

67 

77 

65 

74 

86 

50 

22 

25 

28 

30 

34 

39 

38 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

79 

68 

76 

88 

3   0 

23 

26 

30 

31 

35 

40 

40 

45 

51 

48 

54 

62 

56 

63 

72 

63 

71 

81 

70 

79 

90 

10 

24 

27 

31 

33 

36 

42 

41 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81 

92 

20 

25 

28 

32 

34 

38 

43 

42 

47 

54 

51 

57 

65 

59 

66 

75 

66 

74 

85 

73 

82 

93 

30 

26 

29 

33 

35 

39 

44 

43 

49 

55 

52 

58 

66 

60 

67 

77 

68 

76 

86 

74 

83 

95 

40 

26 

29 

33 

36 

40 

45 

44 

50 

56 

53 

59 

67 

61 

69 

78 

69 

77 

87 

75 

84 

96 

50 

27 

30 

34 

36 

41 

46 

45 

51 

57 

54 

60 

68 

62 

70 

79 

70 

78 

88 

76 

85 

96 

4   0 

28 

31 

35 

37 

41 

47 

46 

52 

58 

55 

61 

69 

63 

70 

79 

71 

79 

89 

77 

86 

97 

10 

28 

31 

:J5 

38 

42 

47 

47 

52 

59 

56 

62 

70 

64 

71 

80 

71 

79 

89 

78 

86 

97 

20 

29 

32 

36 

38 

42 

48 

47 

53 

59 

56 

62 

70 

64 

71 

80 

72 

80 

89 

78 

87 

97 

30 

29 

32 

36 

39 

43 

48 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

90 

79 

87 

97 

40 

29 

33 

37 

39 

43 

49 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

97 

50 

30 

33 

37 

39 

44 

49 

48 

54 

60 

5r 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

96 

5   0 

30 

33 

37 

39 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

80 

72 

80 

89 

78 

86 

95 

10 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

80 

72 

79 

88 

78 

86 

95 

20 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

71 

79 

72 

79 

88 

78 

85 

94 

30 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

70 

64 

71 

79 

71 

78 

87 

77 

&5 

93 

40 

30 

33 

37 

39 

44 

49 

48 

53 

59 

56 

62 

70 

64 

70 

78 

70 

77 

86 

76 

84 

91 

50 

30 

33 

37 

39 

43 

48 

48 

53 

59 

56 

61 

69 

63 

70 

77 

70 

77 

85 

75 

83 

90 

6   0 

30 

33 

37 

39 

43 

48 

48 

52 

58 

55 

61 

GS 

63 

69 

76 

69 

76 

84 

74 

82 

89 

10 

30 

33 

37 

39 

43 

47 

47 

52 

58 

55 

60 

67 

62 

68 

75 

63 

75 

82 

rs 

80 

87 

20 

29 

32 

36 

38 

42 

47 

47 

51 

57 

54 

60 

66 

61 

67 

74 

67 

73 

81 

72 

79 

85 

30 

29 

32 

36 

38 

42 

46 

46 

51 

56 

53 

59 

65 

60 

66 

73 

66 

72 

80 

71 

78 

84 

40 

29 

32 

:J5 

37 

41 

46 

45 

50 

55 

53 

58 

64 

59 

65 

71 

65 

71 

78 

70 

76 

82  1 

50 

28 

31 

35 

37 

40 

45 

45 

49 

54 

52 

57 

62 

58 

63 

70 

63 

69 

76 

68 

74 

80  1 

7   0 

28 

31 

34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

re 

10 

27 

30 

34 

35 

31) 

43 

43 

47 

52 

50 

54 

60 

56 

61 

67 

61 

66 

73 

65 

71 

76 

20 

27 

30 

33 

35 

3H 

42 

42 

46 

51 

48 

53 

58 

54 

59 

65 

59 

65 

71 

64 

69 

74 

30 

26 

2*1 

32 

34 

37 

41 

41 

45 

49 

47 

52 

57 

53 

58 

63 

58 

63 

69 

62 

67 

71  1 

40 

26 

28 

31 

33 

36 

40 

40 

44 

48 

46  50 

55 

51 

56 

62 

56 

61 

67 

50 

25 

27 

31 

32 

35 

39 

39 

42 

47 

45 

49 

53 

50 

54 

60 

54 

59 

65 

8   0 

24 

27 

30 

31 

34 

38 

38 

41 

45 

43 

47 

52 

48 

52 

58 

53 

57 

63 

10 

24 

26 

29 

30 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

52 

55 

60 

20 

23 

25 

28 

29 

32 

35 

35 

38 

42 

40 

44 

48 

45 

49 

54 

■ 

30 

22 

24 

27 

28 

31 

34 

34 

37 

41 

39 

42 

46 

43 

47 

52 

40 

21 

23 

26 

27 

30 

33 

33 

35 

39 

37 

41 

44 

41 

45 

49 

50 

20 

22 

25 

26 

28 

31 

31 

34 

37 

36 

39 

42 

40 

43 

47 

9   0 

19 

21 

24 

25 

27 

30 

30 

32 

35 

34 

37 

40 

10 

18 

20 

22 

24 

26 

28 

28 

31 

34 

32 

35 

38 

20 

18 

19 

21 

22 

24 

27 

27 

29 

32 

31  33 

36 

30 

16 

18 

20 

21 

23 

25 

25 

27 

30 

29  31 

34 

40 

15 

17 

19 

20 

22 

24  24 

26 

28 

27'  29 

32 

1 

l| 

(Concluded  at  bottom  of  next  page.) 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

FOB  COMPUTING  THE  TIME  AND  HOUIi-ANGLE  OF  APPAEENT  CONJTOCTION. 

k 

Lat.  30O 

Lat.  240 

Lat.  I80 

Lat  120 

Lat.  60 

Lat.  00 

X' 

zf 

x' 

xf 

x' 

x' 

.62 

Jb6 

m 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

ID 

.56 
m 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

h  m 

m 

m 

in 

m 

m 

m 

ID  < 

ID 

m 

m 

m 

ni 

m 

m 

m 

0  0 

0 

0 

0 

0 

0 

0 

0 

Ol   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

6 

7 

8 

7 

7 

9 

7 

8'   9 

7 

H 

10 

7 

8 

10 

8 

9 

11 

20 

12 

14 

16 

13 

14 

18 

14 

Ui      19 

14 

16 

20 

14 

17 

21 

15 

18 

21 

30 

17 

20 

24 

19 

22 

27 

20 

24   29 

21 

25 

30 

21 

25 

31 

22 

26 

32 

40 

23 

27 

32 

25 

29 

36 

26 

32   39 

28 

33 

40 

28 

34 

41 

29 

34 

42 

50 

28 

33 

40 

31 

36 

44 

32 

39   48 

.35 

40 

50 

35 

42 

51 

35 

42 

52 

1  0 

33 

39 

47 

36 

42 

52 

38 

46 

56 

40 

47 

59 

41 

49 

60 

41 

49 

61 

10 

38 

45 

54 

41 

48 

59 

44 

52 

63 

46 

54 

67 

47 

56 

68 

47 

56 

69 

30 

43 

50 

60 

46 

54 

65 

49 

58 

70 

52 

60 

74 

53 

62 

75 

53 

63 

76 

30 

48 

55 

66 

51 

60 

71 

54 

64 

76 

57 

66 

79 

58 

68 

81 

59 

69 

82 

40 

52 

60 

71 

56 

65 

77 

59 

69 

82 

62 

72 

84 

63 

73 

87 

64 

74 

88 

50 

56 

64 

76 

60 

69 

82 

64 

74 

87 

66 

77 

89 

68 

7o 

92 

68 

79 

93 

2  0 

59 

68 

80 

64 

73 

86 

68 

78 

91 

70 

81 

95 

72 

83 

97 

72 

83 

98 

10 

62 

72 

84 

67 

77 

90 

71 

81 

95 

74 

85 

99 

75 

87 

101 

76 

87 

102 

20 

65 

75 

87 

70 

81 

94 

74 

85 

99 

77 

88 

103 

78 

90 

105 

79 

91 

106 

30 

68 

78 

90 

73 

84 

97 

77 

88 

102 

80 

91 

106 

81 

93 

108 

82 

94 

109 

40 

71 

81 

93 

76 

87 

100 

80 

91 

105 

83 

94 

109 

84 

96 

111 

85 

97 

112 

50 

74 

83 

96 

78 

89 

102 

82 

93 

107 

85 

96 

111 

87 

98 

113 

87 

99 

114 

3  0 

76 

a*) 

98 

80 

91 

104 

84 

95 

109 

87 

98 

113 

89 

100 

115 

89 

101 

116 

10 

77 

87 

99 

82 

.92 

106 

86 

97 

111 

89 

100 

114 

91 

102 

116 

91 

103 

117 

20 

79 

89 

101 

84 

94 

107 

88 

99 

112 

91 

102 

115 

92 

104 

118 

93 

104 

118 

30 

80 

90 

102 

85 

95 

108 

89 

100 

113 

92 

103 

116 

94 

105 

119 

94 

105 

119 

40 

81 

91 

103 

86 

96 

109 

90 

101 

114 

93 

104 

117 

95 

106 

119 

95 

106 

120 

50 

82 

92 

104 

87 

97 

110 

91 

101 

114 

94 

104 

118 

95 

106 

120 

96 

107 

120 

4  0 

83 

92 

104 

88 

98 

110 

92 

102 

114 

94 

105 

118 

96 

107 

120 

97 

107 

120 

10 

84 

93 

104 

88 

98 

110 

92 

102 

114 

95 

105 

118 

96 

107 

120 

97 

107 

120 

20 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107 

120 

30 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107 

119 

40 

84 

93 

104 

89 

98 

109 

92 

102 

113 

95 

104 

116 

96 

106 

118 

97 

107 

119 

50 

84 

93 

103 

88 

97 

108 

92 

101 

113 

94 

104 

115 

96 

106 

117 

96 

106 

118 

5  0 

84 

92 

102 

88 

97 

108 

91 

101 

112 

94 

103 

114 

95 

105 

116 

96 

105 

117 

10 

83 

92 

102 

88 

96 

107 

91 

100 

110 

93 

102 

113 

95 

104 

115 

95 

104 

115 

20 

83 

91 

101 

87 

95 

106 

90 

99 

109 

92 

101 

112 

94 

103 

114 

94 

103 

114 

30 

82 

90 

100 

86 

94 

104 

89 

98 

108 

92 

100 

111 

93 

102 

112 

93 

102 

113 

40 

81 

89 

98 

85 

93 

103 

88 

97 

106 

91 

99 

109 

92 

100 

110 

50 

80 

88 

97 

84 

92 

101 

87 

95 

105 

89 

97 

107 

6  0 

79 

87 

95 

83 

91 

)00 

86 

94 

103 

88 

96 

105 

10 

78 

85 

94 

82 

89 

98 

84 

92 

LOl 

20 

77 

84 

92 

80 

88 

96 

82 

91 

99 

30 

75 

82 

90 

79 

86 

94 

40 

74 

81 

88 

77 

84 

92 

50 

72 

79 

m 

7  0 

71  1  77 

84 

I 

1 

(Concluded  from  preceding  page,) 

k 

* 

Lat.  720 

Lat.  660 

Lat.  6O0 

Lat.  72« 

Lat.  66O 

Lat.  6O0 

x' 

x' 

I' 

k 

«' 

xf 

x' 

62 

.56 

m 

.50 
m 

.62 

m 

.56 
m 

.50  . 

62 

.5( 

n 

>  .50 

1 

62 

m 

n 

i  .50 

.62 

.66 

m 

.50  . 

62 

M 

i  .50 

h  m 

m 

m 

m 

1   m 

b  m 

1   m 

m 

ID 

m 

n 

1   m 

9  50 

14 

16 

18 

18 

20 

22 

22 

2< 

i    26 

11  0 

7 

I 

i     8 

9 

10 

11 

10 

11 

12 

10  0 

13 

15 

16 

17 

19 

21 

20 

2i 

I    24 

10 

6 

i 

5  7 

7 

8 

9 

9 

£ 

)    10 

10 

12 

14 

15 

16 

17 

19 

19 

2] 
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20 
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6 
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7 
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i 

1   8 

20 

11 

12 

14 

15 

16 

17 

17 

1{ 

)  20 

30 

3 

i 

1   4 
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5 

5 

30 

10 
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12 

13 

14 

16 

16 

1: 

r   18 

40 

2 

)   3 

3 

3 

4 

40 

9 

10  11 

12 

13 

14 

14 

1; 

i  16 

50 

1 

] 

\      1 

1 

2 

2 

50 

8 

9 

10 

10 

11 
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12 

K 
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12 

M 

0 

( 
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0 

0 
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DISK  OF  MEROURT,  1888. 


FOE  WASHINGTON  MEAN  NOON. 


Dftte. 


Jan.     1 

6 

11 

16 

21 

26 
81 
Feb.  5 
10 
15 

80 

85 

litt.     1 

6 


0.965 
0.081 
0.992 
0.998 
0.997 

0.964 
0.958 
0.888 
0.756 
0.568 

0.331 
0.128 
0.018 
0.024 


e 


U 

0.110 

16 

0.284 

81 

0.333 

86 

0.429 

31 

0.511 

Apr. 

5 

0.582 

10 

0.648 

15 

0.712 

80 

0.777 

85 

0.844 

• 

30 

0.913 

May 

5 

0.972 

10 

1.000 

15 

0.972 

20 

0.884 

25 

0.765 

30 

0.642 

June 

4 

0.529 

9 

0.426 

14 

0.331 

19 

0.241 

24 

0.160 

29 

0.079 

34 

0.086 

2L7 

15.9 

10.2 

5.2 

a6 

14.5 
25.4 
40.2 
60.2 

88.8 

ioa7 
i3a2 

164.5 
162.3 
141.8 

183.5 

109.6 

98.1 

88.8 

80.5 


174.7 
166.1 
151.8 
113.9 
33.5 

3.8 
351.9 
344.7 
339.3 
334.9 

330.4 
388.9 
296.2 
187.7 
167.4 

161.6 
15a4 
156.0 
154.2 
152.5 


25.3 
24.9 
25.6 
27.6 
31.1 

36.6 
A.7 
65.3 
65.8 
68.2 

53.3 

24.1 

3.8 

4.7 

17.9 

28.3 
32.6 
33.5 
33.0 
32.5 


72.8 

151.3 

32.7 

65.0 

150.5 

33.9 

56.4 

150.3 

36.5 

46.5 

150.6 

41.0 

34.4 

151.8 

47.7 

19.3 

154.5 

56.4 

1.4 

175.6 

64.6 

19.4 

339.1 

67.9 

39.8 

344.2 

64.0 

58.0 

349.1 

65.8 

73.5 

354.0 

47.5 

86.7 

35&5 

40.9 

98.5 

2.6 

35.6 

109.7 

a4 

31.0 

121.2 

10.1 

25.9 

133.6 

14.3 

20.1 

147.3 

21.2 

11.5 

161.6 

3a5 

4.1 

Date. 

Ic 

Jnly     4 

0.026 

9 

0.009 

14 

0.041 

19 

0.119 

24 

0.238 

29 

0.392 

Anff.     3 

0.571 

8 

0.758 

e 


13 
18 


8epi.    8 

7 
18 

17 

88 

87 

Oct.      8 

7 

18 
17 
88 

Nor.     I 

6 
11 
16 
81 
86 

Deo.     1 

6 

11 

16 

81 

86 
31 


0.891 
0.975 

0.998 
0.968 
0.968 
0.930 
0.805 

0.867 
0.815 
0.765 
0.706 
0.630 

0.530 
0.397 
0.831 
0.065 
0.008 

0.186 
a360 
0.579 
0.736 
0.838 

0.902 
0.941 
0.968 
a984 
0.994 

0.998 
0.998 


161.6 
168.9 
156.5 
139.6 
121.6 

102.5 
81.9 
60.7 
3a5 

ia2 

5.2 
12.7 
88.4 
80.7 
37.8 

44.4 

5L0 
57.9 
65.6 
74.9 

86.5 
101.9 
122.6 
160.4 
174.7 

138.5 

106.3 

80.9 

6L8 

47.6 

36.5 

2ai 

80.8 

14.5 

9.0 

4.9 
6.7 


38.5 
106.0 
156.0 
169.6 
17^4 

182.1 
187.9 
194.5 
808.6 
815.3 

879.4 

3.1 

15.4 

80.4 

88L9 

84.3 
85.0 
85.3 
25.0 
24.7 

24.3 
24.4 
25.4 
28.0 
191.2 

206.3 
206.9 
206.1 
204.3 
201.6 

196.0 
193.4 
187.6 
179.4 
165.8 

183.6 
41.8 


4.1 
1.6 
6.8 

lao 

aSLl 

46.8 
60.3 
68.7 
67.9 
59.9 

49.4 
40.7 
84.5 
80.6 
88.3 

87.4 
87.5 
88.8 
31.2 
84.9 

38.4 
40.8 
87.0 
13.4 
0.5 

87.4 
56.5 
60.6 
eSLl 
48.3 

35.1 
30.0 
8&8 
85wl 
84.5 

8&0 
8&7 


NOTATION. 

1^  the  ratio  of  the  illumuiated  portioii  of  the  apparent  diak  to  the  entfav  jqpparent  dfak 
eidered  aa  the  auperficies  of  a  cirde. 

1^    the  angle  between  the  aun  and  earth,  aa  seen  from  the  planet 


B^   the  angle  which  the  line  joining  the  cuape,  or 
with  the  meridian. 


of  the  illaminatad  portkNi,  makM 


L|  the  l»>illiancy  of  the  diak.  The  unit  of  Ir  is  the  amount  of  light  reoehred  bgr  an  efo  torn 
a  circular  diak  with  the  same  albedo  aa  the  planet,  subtending  an  angular  radiiia  of  one 
second  of  arc,  situated  at  distance  unity  from  the  sun,  and  iOuminated  by  the  letter  m 
the  mean  disk  of  the  planet  la  illuminated. 
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FOB  WASHINGTON  MEAN  NOON. 


Sate. 


1 

6 

11 

16 

81 


86 
31 
Feb.  6 
10 
15 


80 

85 

1 

6 

U 


16 
81 
86 
81 
Apr.     5 

10 
15 
80 
85 
30 

ICey     5 

10 
15 
80 


30 

Jime    4 

9 

14 

19 

84 


0.648 
0.668 
0.681 
0.609 
0.715 

a738 
0.747 
0.768 
0.777 
0.790 

0.803 
0.816 
0.888 
0.840 
0.851 

0.868 
0.873 
0.683 
0.898 
0.908 

0.911 
0.980 
0.988 
0.936 
0.944 

0.951 
0.958 
0.964 
0.970 
0.975 

0.980 
0.984 
0.968 
0.991 
0.994 

0.907 
0l908 


73.4 
71.1 

6a8 

66.6 
64.5 

68.4 
60.4 

5a4 

56.4 
54.5 

58.6 
50.8 
48.9 
47.1 
45.3 

43.4 
41.6 
39.9 

3ai 

36.3 

34.5 
38.7 
30.9 
89.1 
87.3 

85.5 
83.7 
8L8 
80.0 
18.1 

16.8 
14.3 
18.4 

10.5 

ao 

6.6 
4.6 


e 


196.1 
194.0 
19L7 
180.3 
186.7 

183.9 
181.1 
178.3 
175.5 
178.7 

160.9 
167.3 
164.8 
168.6 
160.5 

15a7 
157.1 
155.8 
154.7 
153.9 

153.3 
153.0 
153.0 
153.8 
153.7 

154.5 
155.6 
157.1 

i5a8 

160.8 

163.8 
165.9 
168.9 
172.5 
176.7 

188.0 
188L5 


110.5 

105.1 

100.1 

95.6 

91.4 

87.6 
84.0 
80.6 
77.5 
74.7 

78.1 
60.7 
67.4 
65.3 
63.4 

61.7 
60.1 
58.6 
57.3 
56.1 

54.9 
53.9 
58.9 
58.0 
51.8 

60.5 
49.9 
49.4 
4a9 
48.5 

48.1 
47.8 
47.5 
47.3 
47.1 

47.0 
46.9 


Date. 


July     4 

9 

14 

19 

84 

89 

Aug.     3 

8 

13 

18 

83 

88 

Sept.    8 

7 

18 

17 

88 

87 

Oct.      8 

7 

12 
17 
88 
87 
Nov.     1 

6 
11 
16 
81 
86 


Dec 


1 

6 

11 

16 

81 


31 


0.990 
1.000 
1.000 
0.999 
0.998 

0.996 
0.994 
0.991 
0.987 
0.983 

0.979 
0.974 
0.968 
0.968 
0.956 

0.949 
0.948 
0.934 
0.928 
0.918 

0.910 
0.901 
0.891 
0.888 
0.871 

0.861 
0.860 
0.839 
0.887 
0.815 

0.808 
0.789 
0.776 
0.768 
0.747 

0.7.^ 
0.716 


£7 
0.8 
1.5 
3.4 
5.3 

7.3 

9.3 

11.8 

13.1 

15.0 

16.9 

ia8 

80.7 
88.5 
84.3 

86.8 

8ao 

89.8 
31.6 
33.3 

35.1 
36.8 
3&6 
40.4 
48.1 

43.9 
45.6 
47.4 
49.8 
51.0 

68.8 
54.6 
56.5 
5&4 
60.4 

'68.3 
64.8 


d 


800.4 
839.8 
381.9 
346.7 
356.3 

8.0 

6.0 

9.3 

11.8 

14.0 

15.9 
17.3 

ia4 

19.8 
19.8 

20.1 
80.1 
19.9 
19.3 

ia5 

17.4 

lai 

14.5 
12.7 
10.6 

a3 
ao 
a5 

1.0 
35a4 

355.8 

353.3 
861.0 
84a7 
84a6 

844.7 
848.9 


46.9 
47.0 
47.0 
47.1 
47.2 

47.4 
47.6 
47.9 
4a2 

4a5 
4a9 

49.3 
49.8 
60.3 
50.9 

51.6 
52.3 
53.1 
53.9 
54.8 

55.9 
57.0 
5a2 
59.5 
60.9 

62.4 
64.1 
65.9 
67.9 
70.0 

72.3 
74.7 
77.4 
80.3 
83.5 

87.0 
90.7 


I 
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SATELLITES  AND  DISK  OF  MARS,  1888. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  IN  MARCH  AND  APRIL,  1888, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

The  circle  represents  the  disk  of  the  planet  and  \<  on  the  some  scale  as  the  orbita.  The 
mean  motions  of  the  satellites  are  not  yet  (August,  1884)  sufficiently  well  determined  to  enable 
the  times  of  greatest  elongntioii  to  be  very  accurately  pi-edicted. 

WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATION. 


PHOBOS. 


Maroh 


20 
21 
22 
23 
24 


h 

0.0  E. 
2.7  W. 
.5.5  E. 
8.3  W. 
11.1  E. 


25  13.9  W. 

26  16.7  E. 

27  19.4  W. 

28  22.2  E. 
30  1.0  W. 


April 


31 
1 
2 
3 
4 


3.8  E. 

6.6  W. 

9.3  E. 
12.1  W. 
14.9  E. 


d 

h 

April   5 

17.7  W. 

6 

20.5  E. 

7 

23.2  W. 

9 

2.0  £. 

10 

4.8  W. 

11 

7.6  E. 

12 

10.4  W. 

13 

13.1  E. 

14 

15.9  W. 

1? 

18.7  E. 

16 

21.5  W. 

18 

0.2  E. 

19 

3.0  W. 

20 

.5.8  E. 

21 

8.6  W. 

April 


d     h 

22  11.4  E. 

23  14.1  W. 

24  16.9  E. 

25  19.7  W. 

26  22.5  E. 


BBDiOS. 


March 


May 


28 

29 

30 

1 

2 

3 
4 
5 
6 

8 


1.3  W. 
4.1  E. 
6.8  W. 
9.6  E. 

12.4  W. 

15.2  E. 
18.0  W. 
20.7  E. 

23.5  W. 
2.3  E. 


d 
17 
19 
21 
22 


h 

6.9  W. 
4.3  E. 
1.7  W. 
23.1  E. 


24  20.5  W. 


April 


26 

28 

30 

1 

3 


17.9  E. 
15.3  W. 
12.7  E. 
10.1  W. 
7.5  E. 


5 


4.9  W. 

7  2.3  E. 

8  23.7  W. 
10  21.1  E. 
12  18.4  W. 


April 


May 


d     h 
14  15.8  £. 
16  13.2  W. 
18  10.6  E. 

20   aow. 

82    5.4  E. 

24     2.8  W. 

26  0.2  £. 

27  21.6  W. 
29  19.0  £. 

1  16.4  W. 


3  13.8  £. 
5  11.2  W. 

7   aeE. 

9     6.0  W. 
11     3.4  E. 


Date. 


Position  Angle. 


March 
April 
April 
May 


20 
3 

22 
6 


0.0 
12.1 
11.4 
23.5 


126.4 
305.6 
123.7 
302.5 


Difltance. 


It 
19.0 

20.7 

21.1 

20.1 


Date. 


March  17 

April  3 

April  24 

May  11 


h 

6.9 

7.5 

2.8 
.')4 


Position  Angle. 


305.2 
124.3 
302.2 
120.8 


Disfeanos. 

46.7 
51.9 
53.0 
49.1 


For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for  Deimos  every  third; 
tlie  intermediate  ones  may  be  found  with  sufficient  accuracy  by  adding  the  periodic  time  of  etch 
satellite. 

Periodic  time  of  Phobos,  0^  7»»  39"»  13-.J«7.    Periodic  time  of  Deimos,  H  &*  17«  54-,377. 


APPARENT  DISK  OF  MARS. 


January  31, 

March  1, 

March  31, 

April  30, 


0.911                 May  30,  0.919 

0.945                June  29,  0.878 

0.994                July  29,  0.864 

0.981  I        August  28,  0.868 

The  numbers  in  this  table  are  the  versed  sines  of  the  illiuuinated  disk,  the  apparent  diameter 
of  the  planet  being  taken  as  unity. 


September  28, 
October  28, 
November  26, 
December  26, 


0.880 
0.897 
0.916 
0il35 


J 
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APPABBNT  0BBIT8  OF  THE  SATELLITES  OF  JUPITER  IK  1888, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(Tht  verUeal  scale  is  two  and  one-hay  times  the  horiiontal  one.) 

The  object  of  thin  figure  is  to  facilitate  the  identification  of  the  satellites  in  caaee  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  Hnd  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  two  and  one-half  times  in  the  vertical  direction  to 
correspond  to  the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  45d— 479,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Ju (titer  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  ttieir  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  didt, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structedy  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
giren  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


L 
H 

nL 

IV. 


d  h  m   8 

1  18  28  35.945 

3  13  17  53.735 

7  3  59  35.854 


1.76986048 
3.55409416 
7.16638720 


16  18   5   &928  »  16.75355241 
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WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    I. 


Jan. 


1 
2 
4 

6 

8 


9 
11 
13 
16 
17 


18 
80 
22 
24 
25 


27 


31 

Feb.        2 

3 


5 

7 

9 

10 

12 


14 
16 
17 
19 
21 


23 
25 
26 
88 
Max«h    1 


3 
4 

6 

8 
10 


11 
13 
16 
17 
19 


n    m 

3  13.3 

2143.2 

16  13.0 

10  42.7 

5  12.4 


23  42.1 

18  11.8 

12  41.3 

7  10.9 

1  40.4 


20  10.0 
14  39.3 

8.8 
38.2 

7.6 


9 
3 


16  36.8 
11    6.0 

5  aM 

0    4.3 
18  33.3 


13  2.4 
7  31.3 
2    0.3 

20  29.1 

14  57.9 


9  26.6 

3  55.3 

22  23.9 

16  52.5 

11  21.0 


5  49.5 

0  17.8 

18  46.1 

13  14.3 

7  42.6 


2  10.7 

20  3a8 

15    6.8 

9  34.8 

4    2.6 


30.4 
16  58.0 
25.8 
53.3 
20.8 


11 
5 
0 


Maroh  22 
24 
26 
27 
29 


April 


18  48.3 


ICay 


June 


31 
2 
3 
5 

7 


9 
11 
12 
14 
16 


18 
19 
21 
23 
25 


26 


30 
2 
8 


6 

7 

9 

11 

12 


14 
16 
18 
19 
21 


23 
25 
26 
88 
30 


1 
3 
4 
6 
8 
10 


n    m 

13  15.7 

7  43.0 

2  10.3 

20  37.4 

15    4.6 


9  31.7 

3  5&7 

22  25.5 

16  52.5 

11  19.2 


5  45.9 

0  12.6 

18  39.2 

13    5.8 

7  32.3 


1  5a7 

20  25.1 

14  51.4 

9  17i7 

8  44.0 


10.2 

16  36.3 

11    2.5 

5  2a6 

23  64.7 


18  20.8 

12  46.8 

7  12.7 

1  3a7 

20    4.6 


14  30.5 

8  56.4 

3  22.3 

21  48.3 

16  14.3 


10  40.2 
5  6.2 
23  32.2 
17  58.1 
12  24.0 


6  50.0 

1  lao 

19  42.2 

14    8.3 

8  34.5 

3    0.7 


June 


July 


Aug. 


11 
13 
16 
17 
18 


20 
22 
24 
26 
27 


29 
1 
3 

4 
6 


8 
10 
11 
13 
15 


17 
19 
20 


24 


27 


31 
2 


3 
6 

7 

9 

11 


12 
14 
16 
18 
19 


21 
23 
25 
26 
28 
30 


21  26.8 
16  53.1 
10  19.4 
4  45.7 
23  12.1 


17  38.6 

12    5.1 

6  31.7 

0  5a3 

19  24.9 


13  51.8 

8ia6 

2  45.6 

21  12.6 

16  39.5 


10  6.6 
4  33.7 

23    0.9 
17  28.2 

11  56.6 


6  23.0 
0  50.6 

19  lai 

13  46.8 
8  13.4 


2  41.2 
21  9.1 
16  37.0 
10    4.9 

4  33.0 


23    1.1 

17  29.3 

11  57.6 

6  25.8 

0  54.2 


19  22.7 

13  51.3 

8  19.9 

2  48.5 

21  17.2 


15  46.0 
10  14.9 
4  43.8 
23  12.7 
17  41.5 
12  10.5 


Sept. 


1 
8 
4 

6 
8 


10 
11 
IS 
16 
17 


18 
20 


24 


27 


Ooi. 


1 
3 
4 


6 

8 

10 

12 

13 


16 
17 
19 


Not. 


24 
26 
27 
29 
31 


2 
4 

6 
7 
9 


11 
12 
14 
16 


6  39.5 

1  a? 

19  87.9 

14    7.9 

8  36.6 


3 
21 
16 


5.8 

4.6 
10  34.1 
5    3.6 


18    2.9 

12  32.4 

7    2.0 

1SL7 


20    1.6 

14  31.3 

9    Ut 

3  3U1 

22   0J9 


16  30L8 

11    0L8 

6  30.7 

0    0.7 

18  30.6 


13    0.7 

7  30.7 

2    0.9 

20  3L0 

16    LS 


931.3    I 

4    1.6   I 

22  3L7   I 

17    8.0 

11  32.2 


6   2.4 

0  38.7 

19   3L1 

13  33.4 

8    S.7 


2  34.0 
21    4.4 

15  34.8 
10    6.1 
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WASHUrOTOM  MEAN  TIMES  OF  SUPEBIOK  GEOCENTRIC  CONJUNCTION. 


SATELLITE  II. 


h    m 

h    m 

h    m 

h    m 

Jan.        9 

0  42.7 

Maroh  2:) 

18  34.5 

June     13 

8  58.7 

Sept.       3 

1  41.0 

5 

14    4.6 

27 

7  46.9 

16 

22    8.1 

6 

15    1.5 

9 

3  26.2 

30 

20  58.9 

20 

11  17.1 

10 

4  23.5 

12 

16  47.6 

April      3 

10  10.3 

24 

0  27.5 

13 

17  44.B 

16 

6    8.7 

6 

23  21.3 

27 

13  37.5 

17 

7    7.4 

19 

19  29.4 

10 

12  31.7 

July       1 

2  4a9 

20 

20  29.4 

23 

8  49.9 

14 

1  41.8 

4 

15  59.9 

24 

9  52.7 

26 

22    9.9 

17 

14  51.2 

8 

5  12.4 

27 

23  15.4 

30 

1129.7 

21 

4    0.5 

11 

18  24.4 

Oct.        1 

12  39.2 

Feb.        3 

0  49.0 

24 

17    9.1 

15 

7  38.0 

5 

2    2.4 

6 

14    8.0 

28 

6  17.8 

18 

20  51.2 

8 

15  26.8 

10 

3  26.6 

May        1 

19  25.7 

22 

10    6.0 

12 

4  50.5 

13 

16  44.8 

6 

8  33.8 

25 

23  20.3 

15 

18  15.3 

17 

6    2.6 

8 

.21  41.2 

29 

12  36.4 

19 

7  39.4 

20 

19  20.0 

12 

10  49.1 

Aug.       2 

1  51.9 

22 

21    4.4 

24 

8  36.9 

15 

23  56.3 

5 

15    9.1 

26 

10  28.8 

27 

21  53.3 

19 

13    4.0 

9 

4  25.8 

29 

23  54.1 

ICareh    2 

11    9.3 

23 

2  11.1 

12 

17  44.1 

Nov.       2 

13  18.7 

tf 

0  24.8 

26 

15  lao 

16 

7    1.8 

6 

2  44.2 

9 

13  39.7 

30 

4  26.1 

19 

20  21.2 

9 

16    9.1 

13 

2  54.1 

June       2 

17  34.2 

23 

9  39.9 

13 

5  34.5 

16 

16    8.1 

6 

6  41.8 

26 

23    0.2 

16 

18  59.5 

20 

5  21.5 

9 

19  50.5 

30 

12  19.8 

20 

8  25.0 

SATELLITE  III. 


h    m 

h    m 

h    m 

h    m 

Jan.        5 

15  24.6 

March 

31 

15  25.8 

June 

25 

7  49.2 

Sept. 

19 

6  11.8 

12 

19  42.9 

April 

7 

18  59.2 

July 

2 

11  17.7 

26 

10  27.3 

19 

23  59.1 

14 

22  28.8 

9 

14  50.7 

Oct. 

3 

14  44.9 

27 

4  12.2 

22 

1  54.1 

16 

18  28.3 

10 

19    4.9 

Feb.        3 

8  22.2 

29 

5  16.1 

23 

22  10.2 

17 

23  27.4 

10 

12  29.3 

May 

6 

8  35.3 

31 

1  56.0 

25 

3  51.5 

17 

16  33.0 

13 

11  52.5 

Aug. 

7 

5  46.4 

Nor. 

1 

8  17.4 

24 

20  33.0 

20 

15    9.2 

14 

9  40.9 

8 

12  44.1 

H«roh    3 

0  28.6 

27 

18  25.9 

21 

13  39.5 

15 

17  11.6 

10 

4  19.9 

June 

3 

21  44.1 

28 

17  42.4 

22 

21  39.8 

17 

8    6.3 

11 

1    3.3 

Sept. 

4 

21  48.8 

24 

114a2 

18 

4  24.9 

12 

159.0 

SATELLITE  IV 


Jan.  10 
27 

F^b.  13 
29 

Maioli  17 


h    m 

13.10.2 

8  59.6 

3  51.3 

2156.3 

15  ai 


April  3 
19 

May  6 
23 

June       8 


h.    m 

7  23.2 

22  44.1 

13  22.6 

3  3a5 

17  57.1 


June 
July 

Aug. 


25 
12 
28 
14 
31 


h  m 
8  43.3 
0  14.7 
16  40.4 
10  1.9 
4  14.2 


Sept 
Oct. 

Nov. 


16 
3 

20 
6 

23 


h    m 
23  11.1 
18  45.2 
14  47.2 
11  10.2 

7  47.4 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


T 

1 


3 


3 


8 


9 


10 


b 
1 
4 


m     a 
18  43.1 


20 

20  43 

21  49  25.4 

22  29 

22  31 

23  23 
0    9 

0  44 

1  35 

1  58 

1  59 
19  47    7.2 
22  49 
16  21 

16  59 

17  53 

18  5 

18  51 

19  12 

20  5 
20  35 

14  15  36.4 

17  19 

10  59  59.2 


11    5 

11  27 

12  22 

12  30 

13  40 


58.4 


0.8 


14  30 

14  34 

15  20 

16  19 

8  43  57.6 

11  49 
539 
556 

6  52 

7  28 

8  9 

8  9 

9  4 
9  58 

3  12  26.6 

6  19 

0  22  29.0 

0  24 

0  40 

1  21 


2 
2 


26 

37 


3  38 


4 

4 


29 
41 


6  16 
21  40  49.6 

0  48 
18  52 

18  57 

19  51 

20  51 

21  5 
21  27 


I. 

Ec. 

Dis. 

I. 

Oc. 

Re. 

III. 

6h. 

In. 

II. 

Ec. 

Dis. 

III. 

SI). 

Eg. 

I. 

Sh. 

In. 

I. 

Tr. 

In. 

III. 

Tr. 

In. 

I. 

Sh. 

Eg. 

1. 

Tr. 

Eg. 

n. 

Oc. 

R«. 

III. 

Tr. 

Eg. 
Dis. 

I. 

Eo. 

I. 

Oc. 

Re. 

II. 

Sh. 

In. 

I.- 

*Sh. 

In. 

i.^ 

•Tr. 

In. 

11.^ 

•Tr. 

In. 

II. 

Sh. 

Eg. 

I. 

Sh. 

Eg. 

I. 

Tr. 

Eg. 

II. 

Tr. 

Eff. 

I. 

Ec. 

Dl8. 

i.^ 

•Oc. 

Re. 

m. 

Ec. 

Dis. 

11. 

Eo. 

Dis. 

I. 

Sh. 

In. 

I. 

Tr. 

In. 

ni. 

Ec. 

Re. 

I. 

Sh. 

Eg. 

ITT. 

Oc. 

Dis. 

I. 

Tr. 

Eg. 

II. 

Oc. 

Dis. 

III. 

Oc. 

Re. 

I. 

Ec. 

Dis. 

I. 

Oc. 

Re. 

11. 

Sh. 

In. 

I. 

Sh. 

In. 

I. 

Tr. 

In. 

u. 

Tr. 

In. 

II. 

Sh. 

Eg. 

I. 

Sh. 

Eg. 

I. 

Tr. 

Eg. 

11. 

Tr. 

Eg. 

I. 

Ec. 

Dw. 

I. 

Oc. 

Re. 

n. 

Ec. 

Dis. 

I. 

Sh. 

In. 

m. 

Sh. 

In. 

I. 

Tr. 

In. 

III. 

Sh. 

Eg. 

I. 

Sh. 

Eg. 

I. 

Tr. 

Eg. 

III. 

Tr. 

In. 

II. 

Oc. 

Re. 

III. 

Tr. 

Eff. 

Dl8. 

I. 

Ec. 

I. 

Oc. 

Re. 

I. 

Sh. 

In. 

II. 

Sh. 

In. 
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Note. — Id.  denotes  in^rpRA :  E}(.,  epn^nn-,  Dis.,  di8.ippearance ;  Re.,  reappearftnce ;  £c.,  eclipse. 

Oc.,  donotcn  ooctiltAtion ;  Tr..  trannit  of  the  8..itollite ;  Sh.,  transit  of  the  shadow ;  •  Visible  at  Wasbiagtoo. 
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WASHINGTON  MEAN  TIME. 


OCTOBER. 


I. 


Phases  of  the  Eclipses  of  the  SaUttUes  for  an  hwerting  Telescope. 


II. 


r 


III. 


1 

Configurations  at  6^  30™  for  an  hwerting  Telescope. 

Day. 

Weftt. 

Smu 

'       1    i 

•4                3-                      -2  -1  O 

2  -Ol' 


3  |08' 


6 


4 


O  -I 


•2     I 


2-    3- 


7 

2-          3-0 

!•• 

•4 

8 

3- 

•2  -1      O 

■ 

4- 

9 

•3 

1  o- 

•2 

4- 

10 

• 

•3           O    8- 

4- 

'!• 

II 

2- 

1-     O 

•3    4' 

* 

12 

4P 

•I 

•3 

•2# 

13 

4- 

1-        o 

2-       3- 

14 

4- 

2-       30* 
•2      1         O 

1- 

15 

4- 

3- 

16 


17 


18  j 


19 


20 


21 


O    1 


1-  O 


•3 


r  -4    O 


2-    O      3-    .,^ 


22 


23  I 


24 


25  lOl 


|.    -2 


lO 


2- 


2- 


26 


97 


98 


99 

lo 


•2   O      1 


2-0 


•I 


3'     4- 


4-    O 


lO 


1- 


2- 
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WASHINGTON  MEAN  TIME. 

NOVEBiBES. 

d      h    m     8 

d      h    m     » 

d      h    m     « 

17    6 

III. 

Oc. 

Dis. 

ft    20  40  24.9 

I.    Ec. 

Re. 

11    11  39 

n. 

Tp. 

Eg. 

7  46 

I. 

Tr. 

In. 

«      1  27 

II.    Oc. 

Die. 

12  33 

n. 

Sh. 

Eg. 

8  22 

I. 

Sh. 

In. 

5    3  13.8 

IT.    Ec. 

Re. 

22  48 

I. 

Tp. 

S: 

928 

ITT. 

Oc. 

Re. 

15  17 

I.    Tr. 

In. 

23  14 

I. 

Sh. 

In. 

&44  37.5 

III. 

Ec. 

Die. 

15  48 

I.    Sh. 

In. 

1»     1    2 

I. 

Tp. 

Eg. 

10    0 

I. 

Tr. 

Eg. 

17  31 

I.    Tr. 

Eg. 

128 

I. 

Sh. 

Eg. 

10  36 

I. 

Sh. 

Eg. 

18    2 

I.    Sh. 

Eg. 
Die. 

1  41 

ra. 

Tp. 

S 

11  49    4.3 

m. 

Eo. 

Bi. 

y    12  26 

I.    Oc. 

3  31 

ra. 

Sh. 

In. 

3     455 

I. 

Oc. 

Dis. 

15    9    0.9 

I.    Ec. 

Re. 

4    4 

m. 

Tp. 

Eg. 

7  43    7.7 

I. 

Ec. 

Re. 

19  40 

n.    Tp. 

lo. 

549 

m. 

Sh. 

^. 

12    2 

II. 

Oc. 

Dis. 

20  44 

II.    Sh. 

In. 

19  57 

I. 

Oc. 

Diiu 

15*44  37.5 

n. 

Ec. 

Re. 

22  14 

II.    Tp. 

Eg. 

22  34  54.6 

I. 

Ea 

Be. 

»     2  16 

I. 

Tr. 

In. 

23  16 

IT.    Sh. 

Eg. 

IS     4  17 

n. 

Oc. 

Dis. 

2  51 

I. 

Sh. 

In. 

8     9  47 

I.    Tr. 

S 

7  39  35.0 

n. 

Ec 

Re. 

4  30 

I. 

Tr. 

Eg. 

10  17 

I.    Sh. 

In. 

17  18 

I. 

Tp. 

In. 

5    5 

I. 

Sh. 

Eff. 
dSb. 

11  33 

m.   Oc. 

Die 

17  43 

I. 

Sh. 

In. 

23  25 

I. 

Oc. 

12    1 

I.    Tp. 

Eg. 

19  32 

I. 

Tp. 

Eg. 

4     2  11  43.1 

I. 

Ec. 

Re. 

12  31 

I.    Sh. 

Eg. 

19  57 

I. 

Sh. 

e5. 

D&. 

6  16 

II. 

Tr. 

In. 

15  48  47.4 

TIT.    Ec. 

Re. 

14   14  27 

I. 

Oc. 

7  26 

II. 

Sh. 

In. 

•     656 

I.    Oc. 

Dis. 

17    3  30.3 

I. 

Ec 

Be. 

8  50 

II. 

Tr. 

Eg. 

9  37  39.1 

I.    Ec. 

Re. 

22  29 

n. 

Tp. 

In. 

9  58 

IT. 

Sh. 

Eg. 

14  52 

11.    Oc. 

DU. 

23  19 

n. 

Sh. 

In. 

20  47 

I. 

Tr. 

In. 

18  21    7.4 

II.    Ec. 

Re. 

16     1    4 

II. 

Tp. 

Eg. 

21  14 

III. 

Tr. 

In. 

1«     4  18 

I.    Tp. 

In. 

1  61 

u. 

Sh. 

Eg. 

21  20 

I. 

Sh. 

In. 

4  46 

I.    Sh. 

In. 

11  49 

I. 

Tp. 

In. 

23    1 

I. 

Tr. 

Eg. 

6  32 

I.    Tp. 

Eg. 

12  12 

I. 

Sh. 

In. 

23  32 

m. 

Sh. 

In. 

7    0 

I.    Sh. 

Eg. 
Dis. 

14    3 

I. 

Tp. 

Eg. 

23  34 

I. 

Sh. 

Eg. 

it     1  27 

I.    Oc. 

14  26 

I. 

Sh. 

Eff. 
D&. 

23  36 

III. 

Tp. 

Eg. 

4    6  14.7 

I.    Ec. 

Re. 

16    0 

in. 

Oc. 

9     1  49 

III. 

Sh. 

Eg. 

9    5 

n.    Tp. 

In. 

19  48  23.4 

TIT. 

Ec. 

Re. 

17  56 

I. 

Oc. 

Dig. 

10    1 

U.    Sh. 

In. 

« 

The  Satellites  a 

ire  not  visible  from  NoTember  16  to  t 

• 

he  end  of  I 

Mcember,  Japiter  being  too  near  the  San . 

• 

XOTB.>-In.  denotMingTMB;  Eg.,  egress;  Dis.,  disappeantaoe;  Re.,  reappearsnoe;  Be,  eclipse. 

Oo.,  denoteM  occaltatlon ;  Tr.,  tmnsit  of  the  satellite :  Sh.,  traosit  of  the  shadow ;  *  Visible  at  Waahingtsn. 
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WASHINGTON  MEAN  TIME. 


NOVEMBEa 


Phaau  of  the  EeHpta  of  (he  Sattttitn  for  <m  bueer^ttg  TeU$eope. 


I. 


n. 


III. 


>-;>•■' 


Cm^fguratumB  at  S^  30°>  for  an  hmtrfxng  Te2eM0pe. 

Day. 

Weill. 

- 

1^ 

1 

4- 

2-            •  031- 

2                    4- 

•2        O 

•3 

•|# 

8                           -4 

1-  o 

•2 

s- 

4| 

•4 

2  O-       •! 

3- 

5 

•»>•,.    o 

0 

* 

3*                           -4  O    '9     I* 

7 

•3                  1-       O 

•• 

8 

,.   ^    O     1- 

•4 

9 

•2         •  Ol 

•3 

•4 

10  |Oi' 

o 

•2 

•3                         -4 

U 

O    i} 

3- 

4- 

12 

2-         1-     3'  O 

4- 

13 

3-                            O            -1 

4- 

'3« 

14 

•3                  -1           O           4- 

2- 

16 

1?-=- 


^1 


3  i  I 


h 


11  
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagiiuii  on  the  |)n>ct:<<liiig  page*  the  paints  of  tht>  orbitt<  marked  *'o"  ure  those  of 
the  eastern  elongation,  as  seen  in  un  inverting  tt^lescope.  The  apparent  po^itionn  oi'  a  satellite 
at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 
and  hours  which  has  elapsed  since  the  lant  east  elongation.  The  times  of  these  elongations 
may  be  found  from  the  following  tables.  Mimas  run  be  seen  only  within  a  few  hours  of  each 
elongation:  the  time  of  every  elongation  visible  at  Washington  is  therefore  given.  The  times 
of  other  elongations  of  any  satellite  in  the  c^aine  direction  may  be  found  by  adding  or  sub- 
tracting any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and 
conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,  East  Elongation, 

L,  Inferior  Conjunction  (north  of  planet), 

W.,  West  Elongation, 

8.,  Superior  Conjunction  (south  of  planet). 


MIMAS. 


ChrtaUst  EUmgaHons  Vwihle  ai  Washingtofu 


Jan. 


d 

1 

2 

3 

4 


h 
15.4  W. 
14.0  W. 
12.7  W. 
11.3  W. 
9.9  W. 


9  15.7  E. 

10  14.3  E. 

11  12.9  E. 

12  11.5  E. 

13  10.2  E. 


18 
19 
20 
21 
22 


14.5  W. 
13.1  W. 
11.7  W. 
10.3  W. 
9.0  W. 


26  14.8  E. 

27  13.4  E. 

28  12.0  E. 

29  10.6  E. 


Jan. 
Feb. 


d 

30 
3 
4 
5 
6 

7 

12 
13 
14 
15 

16 
20 
21 
22 
23 


h 

9.2  E. 
14.9  W. 

13.5  W. 

12.2  W. 

10.8  W. 

9.4  W. 
13.7  E. 

12.3  E. 

10.9  E. 
9.6  £. 

8.2  E. 
14.0  W. 

12.6  W. 
11.2  W. 

9.8  W. 


d  h 
Mar.  3  8.7  E. 

8  13.2  W. 

9  11.8  W. 

10  10.4  W. 

11  9.0  W. 


24  8.5  W. 

29  12.9  E. 

Mar.  1  11.5  E. 

2  10.1  E. 


Apr 


16 
17 
18 
19 
20 

24 
25 
26 
27 
2 


13.6 

12.2 

10.8 

9.3 

7.9 


E. 
E. 
E. 
E. 
E. 


13.7  W. 
12.3  W. 
10.9  W. 
9.5  W. 
12.5  E. 


3  11.1  E. 

4  9.7  E. 

5  8.3  £. 
10  12.7  W. 


d  h 
Apr.  11  11.4  W. 

12  10.0  W. 

13  8.6  W. 

18  13.1  E. 

19  11.7  E. 

20  10.3  E. 

21  9.0  E. 

26  13.4  W. 

27  12.0  W. 

28  10.6  W. 


May 


Oct. 


29 
5 
6 
7 

14 

15 
20 
21 


0.2  W. 
12.4  E. 
11.0  E. 

9.6  E. 
11.3  W. 


d  h 
Oct.  23  15.0  W. 

29  18.0  E. 

30  16.6  E. 

31  15.3  E. 
Nov.  1  13.9  E. 


Dec. 


14.7  E. 
19.2  W. 

17.8  W. 
22  16.4  W. 


(i 
7 
8 
9 
14 

15 
16 
17 
22 
23 


18.3  W. 
16.9  W. 
15.5  W. 

14.2  W. 
18.5  E. 

17.1  E. 

15.7  E. 

14.3  £. 

18.8  W. 

17.4  W. 


d  b 

1  17.7  E. 

2  16.3  E. 

3  15.0  E. 

4  13.6  E. 
10  16.6  W. 


24  16.0  W. 

25  14.6  W. 

26  13.2  W. 
30  19.1  E. 


11 
12 
13 
14 

18 

19 
20 
21 
22 
27 


15.2  W. 
13.8  W. 

12.5  W. 
11.1  W. 
16.8  E. 

15.4  E. 
14.0  E. 

12.6  E. 

11.3  E. 

15.7  W. 


2H  14.3  W. 

29  12.9  W.  I 

30  11.5  W. 

31  10.1  W. 


ENCELADUS. 


I 

i  Jan. 


d  h 

d  h 

2  8.6  E. 

Jan.  16  1.4  £. 

3  17.5  E. 

17  10.3  E. 

5  2.4  £. 

18  19.2  E. 

6  11.3  £. 

20  4.0  E. 

7  20.2  £. 

21  12.9  E. 

9  5.0  £. 

22  21.7  E. 

10  13.9  £. 

24  6.6  E. 

11  22.8  E. 

25  15.5  E. 

13  7.7  E. 

27  0.4  £. 

14  16.6  E. 

"    28  9.3  E. 

d  h 

Jan.  29  18.1  E. 

31  3.0  £. 

Feb.  1  11.8  E. 

2  20.7  E. 

4  5.6  E. 


5 

6 

8 

9 

U 


14.4 
23.3 

8.2 

17.1 

2.0 


E. 
E. 
£. 
E. 
E. 


d  h 

d  h 

Feb.  12  10.8  E. 

Feb. 

26  3.6  £. 

13  19.7  E. 

27  12.5  £. 

15  4.5  E. 

28  21.3  E. 

16  13.4  E. 

Mar. 

1  6.2  E. 

17  22.3  E. 

2  15.0  E. 

1 

19  7.1  E. 

3  23.9  £. 

20  16.0  E. 

5  8.8  £. 

22  0.9  E. 

6  17.8  £.  1 

23  9.8  £. 

8  2.7  E. 

24  18.7  £. 

9  11.6  E. 

d 

Mar.  10 
12 
13 
14 
16 


h 

20.4 

E. 

5.3 

E. 

14.2 

E. 

23.1 

E. 

8.0 

E. 

17  16.8  E. 

19  1.7  £. 

20  10.6  £. 

21  19.5  E. 
23  4.4  £. 


•m^ 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

ENCELADUS— (OoncIiMlMi.) 

d    h 

d     h 

d    h 

d    b 

d     b 

1 
d     b 

Mar.  24  13.3  E. 

Apr.  14    2.6  £. 

May    4  16.0  £. 

Nov. 

1  14.7  E. 

Nov.  22    4.1  £. 

Dec  12  17.3  £. 

25  22.2  £. 

15  11.5  £. 

6    0.9  £. 

2  23.6  £. 

23  13.0  E. 

14    2.2  £. 

27    7.1  E. 

16  20.4  E. 

7    9.8  E. 

4    8.5  £. 

24  21.9  £. 

15  11.1  £. 

28  16.0  £. 

18    5.3  £. 

8  ia7  £. 

5  17.4  £. 

26    6.7  E. 

16  19.9  £.  ' 

30    0.8  £. 

19  14.2  E. 

10    3.6  E. 

7    2.3  £. 

27  15.6  £. 

18    4.8  £. 

31    9.6  £. 

20  23.1  £. 

Oct.  18  21.9  £. 

8  11.2  £. 

29    0.5  £. 

19  13.7  E. 

Apr.    1  18.5  E. 

22    8.0  E. 

20    6.8  £. 

9  20.1  £. 

30    9.4  E. 

20  22.6  £. 

3    3.4  E. 

23  16.9  E. 

21  15.7  £. 

11    5.0  £. 

Dec.    1  ia3  £. 

22    7.5  E. 

4  12.3  £. 

25    1.8  £. 

23    0.5  £. 

12  13.9  E. 

3    3.1  E. 

23  16.4  £. 

5  21.2  E. 

26  10.7  £. 

24    9.4  E. 

13  22.8  £. 

4  12.0  £. 

25    1.3  E. 

7    6.1  E. 

27  19.5  E. 

25  18.3  £. 

15    7.7  £. 

5  20.9  £. 

26  10.1  E.  ' 

8  15.0  E. 

29    4.4  £. 

27    3.2  £. 

16  16.6  E. 

7    5.8  £. 

27  19.0  E. 

9  23.9  E. 

30  13.3  E. 

28  12.1  E. 

18    1.5  E. 

8  14.7  £. 

29    3.9  £. 

U    8.8  E. 

May    1  22.2  E. 

29  21.0  E. 

19  10.3  E. 

9  23.6  £. 

:^0  12.7  E. 

12  17.7  E. 

3    7.1  £. 

31    5.9  £. 

20  19.2  E. 

11    8.5  £. 

31  21.6  £. 

TETHYS 

1 
] 

d    h 

d    b 

d      h 

d    b 

d    b 

1 
d    b          , 

Jan.     2    9.5  E. 

Feb.    9    3.1  E. 

Mar.  17  21.0  E. 

Apr. 

24  15.3  E. 

Oct.   19    4.8  £. 

Nov.  25  23.1  £. 

4    6.8  E. 

11    0.4  E. 

19  18.3  £. 

26  12.6  E. 

21    2.1  E. 

27  20.4  E. 

6    4.1  E. 

12  21.7  E. 

21  15.6  E. 

28    9.9  E. 

22  23.4  £. 

29  17.6  £.  1 

8    1.4  E. 

14  19.0  E. 

23  12.9  E. 

30    7.2  E. 

24  20.7  £. 

Dec.    1  14.9  E. 

9  22.6  E. 

16  16.3  E. 

25  10.2  E. 

May 

2    4.6  E. 

26  18.0  E. 

3  12.2  E. 

11  19.9  E. 

18  13.6  E. 

27    7.5  E. 

4     1.9  E. 

28  15.3  E. 

5    9.5  E. 

13  17.2  E. 

20  10.9  E. 

29    4.8  E. 

5  23.2  £. 

30  12.7  E. 

7    6.9  E. 

15  14.5  E. 

22    8.2  E. 

31    2.1  E. 

7  20.5  E. 

Nov.    1  10.0  E. 

9    4.2  £. 

17  11.7  E. 

24    5.4  E. 

Apr.     I  23.4  E. 

9  17.8  E. 

3    7.4  E. 

11     1.5  £. 

19    9.0  E. 

26    2.7  E. 

3  20.7  E. 

11  15.1  E. 

5    4.7  E. 

12  22.8  £. 

21    6.3  E. 

28    0.0  E. 

5  18.0  E. 

Sept 

.30    7.5  £. 

7    2.1  E. 

14  20.1  £. 

2:i    3.6  E. 

29  21.3  E: 

7  r>.3E. 

Oct. 

2    4.8  E. 

8  23.4  £. 

16  17.4  E. 

25    0.9  E. 

Mar.    2  18.6  E. 

9  12.7  E. 

4    2.1  E. 

10  20.7  E. 

18  14.7  E. 

26  22.1  E. 

4  15.9  E. 

11  10.0  E. 

5  23.4  E. 

12  18.0  £. 

20  12.0  E. 

28  19.4  E. 

6  13.3  E. 

13    7.3  E. 

7  20.8  £. 

14  15.3  £. 

22    9.2  £.  ; 

30  16.6  E. 

8  10.6  E. 

15    4.6  E. 

9  18.1  £. 

16  12.6  E. 

24    6.5  £. 

Feb.     1  13.9  E. 

10    7.8  E. 

17    2.0  E. 

11  15.5  E. 

18    9.9  E. 

26    3.8  £. 

3  11.2  E. 

12    5.1  E. 

18  23.3  E. 

13  12.8  £. 

20    7.2  E. 

28    LIE. 

5    8.5  E. 

14    2.4  E. 

20  20.6  E. 

15  10.2  £. 

22    4.6  E. 

29  22.4  £. 

7    5.8  E. 

15  23.7  E. 

22  17.9  E. 

17    7.5  E. 

24    1.9  £. 

31  19.7  £. 

DIONE. 

d      h 

d    h 

d    h 

d    b 

d    b 

d    b 

Jan.     1    5.3  £. 

Feb.     3    1.0  E. 

Mar.    6  20.9  £. 

Apr. 

8  17.0  £. 

Oct.  28    9.9  E. 

Nov.  90    6.2E. 

3  22.9  E. 

5  18.7  E. 

9  14.6  E. 

11  10.7  E. 

31    3.6  £. 

Deo.    2  23.9£. 

6  16.6  E. 

8  12.3  E. 

12    8.2  E. 

14    4.4  E. 

Nov.    2  21.3  £. 

5  17.5  £. 

9  10.3  £. 

11    5.9  E. 

15    1.9  E. 

16  22.1  E. 

5  15.0  £. 

8  11.2  E. 

12    3.9  E. 

13  23.5  E. 

17  19.5  E. 

19  15.8  E. 

8    8.7  E. 

U    4.8  £. 

14  21.6  E. 

16  17.2  £. 

20  13.2  E. 

22    9.5  E. 

11    2.4  E. 

13  22.5  £. 

17  15.2  £. 

19  10.8  E. 

23    6.8  E. 

25    3.2  E. 

13  20.1  E. 

16  16.1  £. 

20    8.9  E. 

22    4.5  E. 

26    0.5  E. 

27  20.9  £. 

16  13.7  £. 

19   9.6  E. 

23    2.5  E. 

24  22.1  E. 

28  18.2  E. 

30  14.6  £. 

19    7.4  E. 

22    3.5E. 

25  20.1  E. 

27  15.8  E. 

31  11.9  E. 

May 

3    8.3  E. 

22    1.1  E. 

24  21.2  E.  > 

28  13.7  E. 

Mar.    1    9.5  E. 

Apr.     3    5.5  E. 

6    2.0  E. 

24  18.8  E. 

27  14.9  £. 

31    7.4  £. 

4    3.2  £. 

5  23.2  E. 

c<  19.7  E. 

27  12.5  E. 

30  a6£. 

-J 
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RHEA. 


d 

Jan.    2 

6 

11 

15 

20 

24 

29 

Feb.   2 

7 

11 


h 

7.6  E. 
19.9  E. 

8.2  E. 
20.4  E. 

8.7  E. 

21.0  E. 

9.3  E. 
21.6  E. 

9.9  E. 

22.1  E. 


d 

Apr.  19 

24 

28 

May  3 

7 

Oct.  8 
13 
17 
22 
26 


h 
15.8  E. 

4.3  E. 
16.8  E. 

5.3  E. 
17.8  E. 

14.1  E. 

2.6  E. 

15.2  E. 

3.7  E. 
16.2  E. 


16 

10.4  E. 

20 

22.7  E. 

25 

ll.O  E. 

29 

23.3  E. 

Mar.  5 

1L7  E. 

10 

0.1  E. 

14 

12.5  E. 

19 

0.9  E. 

23 

13.2  E. 

28 

1.6  E. 

Apr.    1 

14.0  E.J 

6 

2.4  E. 

10 

14.8  E. 

15 

3.3  E. 

31 

4.7  E. 

Nov.  4 

17.2  E. 

9 

5.6  E. 

13 

18.1  E. 

18 

6.5  E. 

22 

27 

Dec.   1 

6 

10 


1H.9  E. 

7.3  E. 
19.7  E. 

8.1  E. 
20.4  E. 


15  8.8  E. 

19  21.1  E. 

24  9.4  E. 

28  21.8  E. 


d 

Jan.   3 

7 

11 

15 

19 

23 

27 

31 

Feb.  4 

8 

12 
16 
20 
24 

28 

Mar.   3 

7 

11 

15 

19 

23 

26 

30 

Apr.    3 


TITAN. 


h 

14  W. 
13  S. 
12  E. 
111. 
11  W. 

10  8. 
9E. 
91. 
8W. 

7«. 

7E. 

61. 

5W. 

4S. 
4E. 

31. 

2W. 

IS. 

IE. 

01. 

OW. 
23  S. 
23  E. 
231. 


Apr. 


d 
7 
11 
15 
19 
23 

Oct.  25 
29 

Nov.   2 

6 

10 

14 
18 
22 
26 
30 

Dec.    4 

8 

12 

16 

20 

24 
28 
32 
36 


h 
23  W. 
23  8. 
23  E. 
221. 
22  \V. 

7E. 

61. 
6W. 
6  8. 
6E. 

51. 
5W. 
5  8. 
5E. 
41. 

4W. 
3  8. 
3E. 
21. 
2W. 

2  8. 
IE. 
01. 
OW. 


HYPERION. 


Jan. 


d 

2 

7 

13 

18 

23 

29 

Feb.   3 

8 

13 

19 

24 
29 
Mar.  6 
11 
16 

22 

27 

Apr.    1 

7 

12 

17 
23 

28 
Mav    3 


h   " 

15  E. 
221. 

5  W. 
12  8. 
19  E. 

21. 
9W. 

16  8. 
22  E. 

51. 

12  W. 
19  8. 
3E. 
101. 
18  W. 

18. 
8E. 
161. 
OW. 

8  8. 

15  E. 
01. 

8W. 
15  8. 


d 
May  8 
14 
19 
25 
30 

Oct.  11 
16 
22 
27 

Nov.   1 

7 

12 
17 
23 

28 


Dec. 


3 

9 

14 

19 

24 

30 


1889 
Jan.    4 


h 
23  E. 

91. 
17  W. 

IS. 
10  E. 

91. 

17  W. 
2  8. 

10  E. 
181. 

3W. 
118. 
19  E. 

21. 

low. 

18  8. 
OE. 
71. 

15  W. 
22  8. 


5E. 


121. 


{IVeat  Elongation    . 
Supenor  Conjunction  . 
East  Elongation    . 
Inferior  Conjunction   . 


January  13 
February  2 
February  21 
March      12 


March  31 
April  20 
May  10 
May     31 


Jime  20 
July  10 
July  31 
August  20 


Sept-ember  9 
September  30 
October  20 
November    9 


November  29 
December  19 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


Gxeenwioh 
Mean 
Noon. 


Jan. 
Feb. 


0 
20 

9 
29 
Mar.    20 


Apr.      9 

29 

May     19 

June     8 

28 

July  18 

Auff.  7 

*  27 

Sept.  16 

Oct.  6 


Nov. 
Dec. 


26 
15 
5 
25 
31 


Outer 
Mi^lor 
AzU. 


Outer 
Minor 
Axis. 


45.80 
46.20 
46.01 
45.11 
43.76 

42.23 
40.71 
39.36 
38.28 
37.52 

37.09 
37.01 
37.27 

:57.89 

38.84 

40.08 
41.53 
43.06 
44.45 
44.81 


15.10 
15.71 
16.08 
16.12 
15.8:j 

15.28 
14.58 
13.81 
13.03 
12.28 

11.58 
10.96 
10.43 
10.01 
9.74 

9.64 

9.76 

10.10 

10.64 

10.83 


P 

InclinatioD  of 

Northern 

Semi-Minor 

Axis  to  Circle 

of  Declination 

from  North 

to  £a8t. 


7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 


25.7 
27.3 

28.7 
21J.5 
29.9 

29.9 
29.7 
28.8 
27.3 
25.0 

21.6 
17.3 
12.3 
7  7.0 
7    2.0 

6  57.9 

6  5.5.4 

6  54.9 

6  56.5 

6  57.3 


I 

V 

The  Elevation 

The  Elevation 

of  the  Earth 

of  the  Son 

above  the 

above  the 

Plane  of  the 

Plane  of  the 

Ring. 

Ring. 

19  15.4 

19  51.1 

20  27.2 

20  56.0 

21  12.1 


21  13.2 

20  59.5 

20  32.2 

19  53.6 

19  5.8 


18 
17 
16 
15 
14 


11.4 
13.3 
14.6 
19.3 
31.4 


—  13 


13  55.5 
13  35.2 
13  33.4 
13  50.9 
59  4 


20  9.9 
19  56.1 
19  42.1 
19  28.0 
19  13.7 

18  59.2 
18  44.6 
18  29.8 
18  14.8 
17  59.8 

17  44.5 
17  29.1 
17  13.6 
16  57.9 
16  42.0 

16  26.1 
16  10.1 
15  53.9 
15  37.5 
15  32.7 


u 


Earth's  Longitude  from  Satnm 
counted  on  Plane  of  Ring 
from  the  Ring's  As- 
cending Node  on 


Equator. 


Ecliptic. 


183 
181 

180 
178 
178 

178 
178 
180 
181 
184 

186 
189 
191 
193 
195 


12.4 
41.2 

5.8 
47.7 

3.6 

2.3 
44.4 

4.6 
55.1 

7.3 

32.2 

1.5 

27.4 

41.6 
36.5 


o 
140 

139 

187 

136 

135 


37.3 

6.2 

:30.8 

12.8 

28.8 


135  27.6 

136  9.8 

137  30.1 
139  20.7 
141  32.9 

143  57.9 
146  27.3 


148 
151 
153 


197    3.8 

154 

197  56.6 

155 

198    9.3 

155 

197  41.0 

155 

197  25.2 

154 

63.3 
7.6 
2.6 

30.0 
22.8 
35.6 
7.4 
51.6 


The  factor  to  be  multiplied  by  a  and  h  to  obtain  tlie  axes  of — 

The  inner  ellipse  of  the  outer  ring    =  0.8801  log  factor  =  9.9445 

The  outer  ellipse  of  the  iuncr  ring    =:  0.8599  log  factor  =  9.9344 

The  inner  ellipse  of  the  inner  ring*   =  0.66r)0  log  factor  =  9.822H 

The  inner  ellipse  of  the  dusky  ring  =  0.5484>  log  factor  =  9.7392 

NOTB.— The  negative  sign  of  {  indicates  that  the  visible  surfince  of  the  ring  is  the  southern  one. 
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SATELLITES  OF    URANUS,   1888. 


Dftto.    PMltUm 


Feb.  1, 
Apr.  1| 
Jane  l. 


14.3 
143 
14.1 


▲Vp.Dietaii< 
AdeL    UmbKlflL 

ill  9(£6 
1&8  8L8 
14^        90.7 


IMe.     Fwttta      ApfL 


Feb.  1, 

l£3 

S^B 

45!o 

\      Apr.1, 

14Ji 

84^ 

4&5 

' 

Jnel, 

14.1 

9aj9 

46.3 

APPABBNT  ORBITS  OF  THE  SATBLLITBS  OF  UBANUa  IK  1888, 
A8  SEEN  IK  AK  IITFERTIKG  TBLB8C0PB. 


WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 


ARIEL. 


UMBBIEL. 


TITANIA. 


OBEBOK. 


North. 


Jan. 


Feb. 
Mar. 


Apr. 


May 


1    8.8 

8  22.3 
16  11.7 
24  1.2 
31  14.7 

8 .  4.1 
16  17.5 

23  ;  7.0 
1^.4 

9  9.9 

l6  23.5 

24  12.8 
1  2.3 
8  15.7 

16    5.2 

23  18.7 
1  8.1 
8  21.6 

16  U.l 

24  0.5 


South. 


North. 


Jnne 


31 
8 
15 
23 
30 


14.0 
3.5 

17.0 
6.5 

19.9 


Jan. 


Feb. 


2 
10 
17 
25 

1 


h 
15.1 

4.5 
l&O 

7.4 
20.9 


Mar. 


Apr. 


May 


9  10.3 

16  23.8 

24  13.2 
3    2.7 

10  16.1 

18    5.6 

25  19.1 
2  8.5 
9  22.0 

17  11.4 


25 
2 

10 
17 
25 


0.9 
14.3 

3.8 
17.3 

6.8 


Jan. 


Feb. 


Mar. 


Apr. 


May 


d 

3 

11 

19 

27 

5 


T 

0.9 

7.8 

14.7 

21.6 

4.5 


13  11.4 

21  18.3 

1  1.2 

9  8.1 

17  15.0 


25 
3 
11 
19 
28 


21.9 

4.8 
11.7 
18.6 

1.6 


June 


1  20.3 

9    9.7 

16  23.2 

24  12.7 

Jnly     2    2.2 


6    8.5 

14  15.4 

22  22.3 

31    5.3 

June    8  12.2 

16  19.1 

25    2.1 

July    3    9.0 


South. 


North. 


J 


Jan.  &  S'.^ 
13  9.5 
21  16.4 
29  23.3 

Feb.    7    6.2 

15  13.1 

23  20.0 

Mar.    3    2.9 

9.8 

16.7 


Apr. 


May 


3 
11 

19 

27  23.6 
5  6.5 
13  13.4 
21  20.4 
SO    3.3 


8  10.2 

16  17.1 

25    0.1 

Jnne   2    7.0 

10  13.9 

18  20.9 

27    3.8 

July    5  10.7 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Jnne 


Jnly 


"~7 

3 
11 
20 
29 

6 

15 

24 

4 

12 

21 

30 

7 
16 
25 

4 

12 
21 
30 
7 
16 

25    6.0 

3  22.9 

12  15.9 


h^ 

3.4 

20.4 

13.3 

6.2 

23.1 

16.0 

8.9 

1.8 

18.7 

11.7 

4.6 

21.5 

14.4 

7.4 

0.3 

17.3 
10.2 
3.1 
»a 
13.0 


Booth. 


North 


Jan.     7  11.9 

16  4.8 

24  21.7 
Feb.    2  14.6 

11  7.6 

20    0.5 

28  17.4 
Mar.    8  10.3 

17  3.2 

25  20.1 

Apr.     3  13.1 

12  6.0 
20  22.9 

29  15.8 
May    8    8.8 

17  1.7 
25  18.7 
June  3  11.6 
12  4.6 
20  21.5 


Jnly 


29 

8 
17 


14.4 
7.4 
0.3 


"3m — 

3  13.4  8. 
7.0  N. 

0.5  6. 
18.0  N. 


11.6  8J 
5.1  NJ 


Jan. 
10 
17 
23 
30 

Feb.  6 

12  22.6  8J 
19  16.1  NJ 
26    9.7  SJ 

Mar.  4    3.2  K. 

10  20.8  sJ 
17  14.3  K.' 
24    7.9  SJ 

1.4  N. 

ia9  8.' 

12.5  N. 

6.0  8. 

26  23.6  N. 

3  17.1  8. 

10  10.7  K. 

17    4.2  8. 

23  21.8  N. 

30  15.3  8. 

Jnne  6    &9  K. 

13  2.4  8J 


Apr. 


May 


31 
6 

13 
20 


a — E — 

Period  of  Titania,         8    16.942 
Period  of  Oberon,        13    11.119 


Period  of  Ariel,  2 

Period  of  Umbriel,         4 


12.489 
3.460 


NoTB.— For  Ariel  only  every  third  elongation  is  giren,  and  for  Umbriel  oTezy  alternate  one.    The  fntennedtota 
may  he  found  by  adding  multiples  of  the  period  of  the  satellite. 


SATELLITE  OF  NEPTUNE,   1888. 
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Aj^parait 


Jan. 

14,                  234.7 

16.7 

Sept.   14,                  237.1                        16.6 

Not.    17,                 836.8                       17.0 

APPASXNT  ORBIT  OP  TRB  SATELLITE  OF  NBPTUKS  TIT  IffiB. 

AS  STCEK  IK  AN  nfVEBTINa  TELESCOPE. 

r--^-^ 

• 

WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATIONS. 

SonlhWert. 

North  BMt 

Soaih  West. 

1 

North  Sect 

Southwest. 

NorihXaat 

d     h 
Jan.      2    0.9 

7  22.0 
13  19.0 
19  16.1 
25  13.1 

d     h 
Jan.      4  23.4 
10  20.5 
16  17.5 
22  14.6 
28  11.6 

d     h 

Aug.    29  23.3 

Bept.     4  20.3 

10  17.3 

16  14.3 

22  11.4 

d     h 

Sept.     1  21.8 

7  18.8 

13  15.8 

19  12.8 

25    9.9 

d     b 
Nov.      2  14.5 
8  11.5 

14   a5 

20    5.6 
26    2.6 

d     h 
Nov.      5  13.0 
11  10.0 
17    7.1 
23    4.1 
29    1.1 

31  10.1 
Feb.     6    7.2 
12    4.2 
18    1.3 
23  22.3 

Feb.      3    8.7 

9    5.7 

15    2.8 

20  23.8 

26  20.8 

28    8.4 
Oct.       4    5.4 
10    2.4 
15  23.4 
21  20.4 

Oct.       1    6.9 

7    3.9 

13    0.9 

18  21.9 

24  19.0 

Dec.      1  23.6 

7  20.7 

13  17.7 

19  14.7 

25  11.7 

Dec  4  22.2 
10  19.2 
16  16.2 
22  13.2 
28  10.2 

29  19.4 

Mar.     3  17.9 

27  17.5 

30  16.0 

31    8.8 

34    7.3 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsb  of  its  apparent 
orbit  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orlnt  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5<^  2P.045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale 
the  orlnts. 
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PHENOMENA,    1888. 


WASHINGTON  MEAN  TIME. 


d      h     no 

Jan.     1  23     - 

2  18    - 

3  8- 

4  19    - 

5  15  46 

5  18  22 

7  7- 

8  18  10 

9  2- 
9    6  36 

12  10  36 
18    3    - 

21  3    - 

22  15  43 

22  21    - 

23  16    - 

24  6    - 

27  20  20 

28  -    - 
Feb.     I  23  47 


2 
5 

6 

8 

11 


14  47 
7  27 

2  - 

3  43 


11  17  - 

12  16  11 

15  19  - 

16  7  - 
16  15  - 

19    0    6 
23    2    - 

23  17    - 

24  2  57 

26  15    - 

27  20    - 
2J)    6  23 

Mar.  1  5  45 
3  2- 
3  17  28 

3  18    - 

9    4  28 

10  13    8 

16  13    - 

17  8  2S 

19  11    - 
21    2    - 

21  14    - 

22  10  46 
27    8    - 

27  14  50 

28  9    7 
30    9    - 


PLANETARY    CONSTELLATI 


D 
6 

6 
D 

6 
6 
6 

6 
6 

6 
S 


21 
9 

I 


9 21-   151 

greatest  Hel.  Lnt.  N. 
ill  Aplielioii. 

o 

1> i-   2  46 


3) 

o 

J> 

<? 

3) 


§-  427 

f—  412 

-  140 

9  —  2  16 


6 
6 


5 
? 

h 
h 

3) 


6  S 


})  .......    g  —   3  49 

O  Superior. 

Stationary. 
5 tp  +    326 

O 

greatest  Hel.  Lat.  S. 
,3'  Scorpii ...    *  4-    0    8 
j) h4-    1  10 

eclipsed,  vis.  at  Wash. 
3) §-429 


6 
6 


6 

a 


D 

6 


6 
6 
6 

6 


6 
6 


9 
O 

5 

h 
5 

9 

I 

21 

9 

5 


^-251 
2[^    4    2 


J)  !.'!!!!.  s  —  4  2 

Stationary. 

J) 9  —    1  24 

eclipsed,  iuvis.  at  Wash. 


J) 

o 


in  a 


3   9 


in  Perihelion. 

greatest  elong.  E.    18    7 

325 


J) W 

Stationary. 

o 

J) Iz-h    122 

greatest  Hel.  Lat.  N. 

in  8 

1> S-    422 

}) S—   2  36 

O  Inferior. 

J) 2^  —    3  47 


6  ^ 


Stationary. 

3> ••   9 

3) 5 

Stationary. 

3> ^ 


0  18 
.5    8 

3  17 


6 
6 

6 
6 


Q 
5 


enters  ®f ,  Spring  com. 

inS 
Stationan'. 

J) ".  .    h  -h    1  20 

9 5-h02 


J) S  -    4  16 

J) ^  —   2  35 

greatest  elong.  W.  27  49 


d      h     m 

Mar.  30  10  - 
31  1  28 
31     7    - 

Apr.  2  4- 
3  20    - 

8  5  58 

8  8    8 

10  13    - 

13  12    - 

13  16  32 

18  16    - 

18  19  21 

20  15    - 

23  23  57 

24  4  25 

24  16    - 

27    8    8 

May    5     1    - 

8  15  45 

9  16    - 

10  5    3 

10  7    - 

11  0  :30 

14  6  - 
14  15    - 

16  2  28 

19  17    - 

20  10    - 

21  5  42 

21  8  18 

21  12  - 
21  13  - 
24  13  41 

24  15    - 

31  20    - 

June   5    2- 

6  12    - 

7  8  48 

8  2  44 

11  3  55 

12  3  - 
12  14  40 

17  1  - 
17  15  11 
17  19  43 

19  14    - 

19  23    - 

20  7  - 
20  18  27 

25  6    - 

27    6    - 
July    3    2- 


ONS. 

o       « 

I7       Stationary'. 

<5  J/ J). .  21"   332 

^       in  Aphelion. 
9       in  Aphelion. 

8  SO 

<5SJ) 5-+-116 

6  9  D 9-+-   223 

8  c?0 

<$59 5—   110 

<5  w  <r ^-h  3  5 

6hl> iz-+-  1   5 

b       greatest  Hel.  Lat*  S. 

6  &  D 5—   4  17 

6  6l> d—   3  16 

9       greatest  Hel.  Lat.  S. 

<5  if  J) 21—   326 

<J  S  c? i—    034 

<J9J) 9-*-   350 

S       in  a 

<J5J) 5-h5    6 

6  5  ©Superior. 

<J  W  ^   . tp-+-   2  59 

Q       in  Perihelion. 

<5  sj;  s V  —  2  32 

6  h  ]> h  -H  0  43 

<5  wo 

6  21  ?'  Scorpii  ...•-1-02 

6l  D ^—432 

<J  5  J) 5—425 

8210 

X       Stationary*. 

62ll> 21—  334 

^       greatest  Hel.  Lat.  N. 

<5  W  9 W—   054 

$      i"?S 
<5  5  <? §-h   047 

<5  y;  J) w-4-  257 

6  9  D 94-339 

<5S}) g-h229 

g       greatest  elong.  E.  24  24 
6hl> h-h  020 

§       ill  S 

<5  5  J) S—   436 

6$1> 3f—   547 

§       Stationary. 

9        in  a 

O      enters  2S,  Summer  com. 

6  1ll> i?-  351 

g       Stationary. 

y       in  Aphelion. 
O      Apogee. 


PHENOMENA,    1888. 
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WASHINGTON  MEAN  TIME. 


July 


Aug. 


3  E  m 

4  4- 

4  17  34 
8  -  - 
8  12  - 
8  12  - 

8  12  9 
8  12  14 

10  2  36 

11  2  - 

14  21  18 

15  19  59 
17  15  - 
17  23  30 
19  3  - 
22  -  - 

22  2  - 

22  22  - 

23  11  - 

26  20  - 

28  14  - 

1  2  39 
1  8  - 

5  15  43 

5  16  - 

6  16  21 


7 

mm             .m- 

7 

15  32 

10 

6  - 

11 

4  22 

13 

3  32 

13  11  - 

14 

6  27 

14 

11  - 

19 

15  - 

20 

14  - 

23 

8    - 

24 

10  - 

28 

11  23 

Sept.  3 

7  24 

3 

19  - 

6 

6  59 

6  13  44 

7 

13  47 

10 

16  40 

10 

16  50 

10  21  - 

13 

0  - 

18 

10  - 

19 

0  - 

19 

3  - 

21  22  - 

32 

2  - 

22 

6  - 

PLANETARY  CO 

D  $© 

6  W  D ^4-    2  58 

O      eclipsed,  iiivis.  at  Wash. 
6  S  ©Inferior. 
<5  S  9 a  —    5  32 

<59J) 9+    157 

<55J) 5—   335 

6hJ> >z4-  0  1 

6  9  Q  Superior. 

6  hl> §-   4  40 

6  i  1> i-   6  40 

$       greatest  Hel.  Lat.  S. 

6:ti> 2^-45 

y       Statiouary. 

J)      ecHpsedyVis.  nt  Wa<h. 

a  ^O 

Jl      Stationary. 
9       in  Perihelion. 

6h9 Iz-   035 

^       greatest  eloiig.  W.  19  31 

6  ^  D W4-256 

6  hO 

6  ^  D «4-   0  18 

6  h  D >z—  016 

O      eclipsed,  itivis.  at  Wash. 

<J93> 9—    0  42 

8  in  Perihelion. 

6  &1> S-   444 

6S1> ^-650 

6  ^  h 54-   039 

621  D :j^^   4   8 

9  gi'eatest  He).  Lat.  N. 

y       greatest  Hel.  Lat.  N. 

6  S  ©Superior. 

D  W© 

6  ^  T> W4-    2  47 

6  hl> h—  034 

'4?       Statiouary. 

<55}> 8—    3  46 

6  9  1> 9—332 

<5  S  D §—   441 

6iJ> ^-67 

<5J/J) J/—   3  56 

6  i2l (?-2  12 

5       inC 

<5.§  9 5—  i»J 

<S|S l-f-    128 

($59 5—   0  14 

©  enters  £b,  Autumn  com. 
<J  S  a  Virginia  .  .  •  —  0  55 
i  21  f3'  Scorpii ...    •  4-    0  28 


NSTELLATIO 


d  Ii  m, 

Sept.  23  5  -1 

24  18  57  i 

6 

30  22  16' 

6 

Oct.  5  1  56 

6 

6  10  43 

6 

6  12  0 

6 

7  23  - 

8  7  31 

6 

9  6- 

6 

9  10  9 

6 

9  12  - 

9  20  - 

6 

13  14  - 

19  19  - 

22  0  57 

6 

28  11  3 

6 

31  7  - 

6 

Nov.  1  15  - 

1  15  33 

6 

2  18  43 

6 

5  2  13 

6 

5  9  26 

6 

6  5- 

7  6  44 

6 

8  3- 

8  20  - 

11  6  - 

a 

12  21  - 

16  13  - 

16  13  - 

18  5  48 

f> 

22  1  - 

g 

24  19  57 

A 

29  4  29 

6 

30  4  - 

Dec.  1  15  37 

6 

2  23  30 

6 

3  1  ^ 

5  8  46 

6 

5  9- 

6  5  14 

A 

8  6- 

6 

10  0  - 

15  10  25 

A 

16  13  - 

A 

20  5  - 

20  U)  - 

22  0  56 

A 

26  14  30 

A 

28  2  - 

6 

30  20  .57 

A 

31  2  - 

N8. 

8  in  Aphelion. 

tp}) y-+-   2  34 

%  J) h—    056 

$}) §—    4  40 

9J) 9-5  7 

53)  .......  5  —  ^  ^ 

^       greatest  elong.  E.   25  14 

^  D 21—   333 

89 S—    3    9 

(f  3) <J—   438 

9  in  8 

S© 

y       greatest  Hel.  Lat.  S. 

§       Stationary. 

^  J^ tp-f-   2 23 

hD >i-    117 

y  ©Inferior. 

I  J) 5  -    4  44 

53)   ......   §—    450 

^3) JJjT—    3    6 

9  3) 9  —   428 

5       in  Perihelion. 

^  3> ^-2-35 

5       Stationary. 

$      greatest  Hel.  Lat.  S. 

9       in  Aphelion. 

5       greatest  Hel.  Lat.  N. 

5       greatest  elong.  W.  19  34 

tp  J tp-f.    220 

W© 

IZ  5 b  —    1  31 

tj) S—    463 
Stationary. 

8  3> 5  —   324 

JJlf  3) :i?-   238 

(J       in  Perihelion. 

93) 9—   2   4 

9  greatest  Hel.  Lat.  8. 

iJ ^-''' 

5       in  8 

W  J> <P+   836 

so; 5-18 

5       in  Aphelion. 

©      enters  "VJ,  Winter  com. 

l2  3) b—    132 

S3) 6-5    1 

5  ©  Superior. 

VT) 31^   211 

©      Perigee. 
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OBSERVATORIES. 


POSITIONS  OP  OBSERVATORIES. 
(  North  Latitudes  and  West  Longitudes  are  Cotmdered  Positwe,) 


PlaoA. 


Abo 

Adelaide  • 
Albany     . 
Alfred  (N.  Y.) 
Aigier 

Allegheny 
Altona 
Amherst  . 
Annapolis 
Ann  Arbor 

Armagh  . 
Athens     . 
Berlin 
Berne 
Bethlehem 

Birr  Castle 
Bologna   . 
Bonn 
Bothkamp 
Breslau     . 

Brussels  . 
Cambridge  (England) 
Cambridge  {Mass,) 
Cape  of  Good  Hope 
Chap  ul  tepee 

Charkow  . 
Chicago    . 
Christiania 
Cincinnati  {New  Ohs 
Cincinnati  {Old  Ohs 

Clinton     • 
Coimbra  . 
Copenhagen 
Cordoba  . 
Cracow    . 

Dantzig    . 
Dorpat     . 
Dresden  . 
Dublin 
Dusseldorf 

Dun  Echt 
Durham   . 
Edinburgh 
Florence  . 
Greneva 

Georgetown 
Glasgow  {MJMoowH) 


) 


) 


Latitude. 


+  60  26  56.8 

—  34  55  33.8 

+  42  39  49.5 

+  42  15  19.8 

4-  36  45  2.7 

+  40  27  41.6 

4-  53  32  45.3 

+  42  22  15.6 

+  38  58  53.5 

4-  42  16  48.0 

4-  54  21  12.7 

4-  37  58  20.0 

4-  52  30  16.7 

4-  46  57  8.7 

+  40  36  23.9 

4-  53  5  47.0 

4-  44  29  47.0 

4-  50  43  45.0 

4-54  12  9.6 

4-51  6  56.5 


4-50  51 
4-62  12 
4-42  22 
-33  56 
4-  19  25 


10.5 
51.6 
48.3 
3.4 
17.5 


4-  50  0  10.2 
4-  41  50  1.0 
4-  59  54  43.7 
4-39  8  19.5 
4-  39  6  26.5 


4-43 
4-40 
4-55  41 
-31 
4-50 


3  17.0 

12  25.8 

13.6 

15.4 

50.0 


25 
3 


4-  54  21  18.0 
4-  58  22  47.4 
4-  51  2  16.8 
4-53  23  13 
4-51  12  25 

4-57    9  36 
4-  54  46    6.2 
4-  55  57  23.2 
4-  43  46    4.1 
4-46  11  58.8 

4-  38  54  26.2 
4-  39  13  45.6 


Reduction 

to 

G^eooentric 

Latitude. 


ti 


+ 


—  9  53.5 
4-  10  47.6 

—  11  88.2 

—  11  87.2 

—  n     1.6 

—  11  2L6 

—  11    0.8 

—  11  37.5 

—  U  15.0 

—  11  87.3 

—  10  54.9 

—  11    9.4 

—  11    7.7 

—  11  89.2 

—  11  88.2 

—  11    3.9 

—  U  30.6 

—  11  17.3 

—  10  56.0 

—  11  15.4 

—  11  16.8 

—  n    9.4 

—  U  27.6 
+  10  39.0 

—  7  12.0 

-^  11  20.5 

—  11  86.8 

—  10    0.8 

—  11  15.8 

—  11  15.6 

—  11  88.9 

—  11  20.6 

—  10  43.9! 

10  13.5! 

11  80.3 

10  54.9 

10  17.6 

11  15.8 
11  1.9 
11  15.0 

10  30.2 
10  51.6 

10  41.5 

11  89.9 
11  30.1 

11  14.6 
11  16.3 


Log/0. 


9.998903 
9.999537 
9.999336 
9.999346 
9.999483 

9.999391 
9.999063 
9.999343 
9.999488 
9.999346 

9.999043 
9.999453 
9.999088 
9.999887 
9.999368 

9.999074 
9.999889 
9.999138 
9.999047 
9.999188 

9.999189 
9.999095 
9.909343 
9.909550 
9.999841 

9.999150 
9.999357 
9.996914 
9.999484 
9.999485 

9.999386 
9.999398 
9.999011 
9.999608 
9.9?)9149 

9.999043 
9.998948 
9.999184 
9.999066 
0.999180 

9.998977 
9.999033 
9.999005 
9.999308 
9.999846 

9.999430 
9.999488 


Longifeads 


From  Washington. 


h     m      B 

—  6  37  18.50 
- 14  22  32.51 

—  0  13  12.87 
4-  0    2  55.00 

—  5  20  23.48 

+  0  11  50.84 

—  5  47  58.44 

—  0  18    4.8 

—  02  15.60 
+   0  26  43.10 

—  4  41  36.6 

—  6  43    7.8 

—  6    1  47.00 

—  5  37  58.1 

—  0    6  40.19 

—  4  36  31.2 

—  5  53  36.7 

—  5  36  35.38 

—  5  48  42.9 

—  6  16  20.80 

—  5  25  40.7 

—  5    8  3484 

—  0  23  41.11 
-6  22    7.1 
4-   128  26.15 

—  7  33  6.8 
4-  0  42  14.69 

—  5  51  5.94 
4-  0  29  29.20 
4-  0  29  46.85 

—  0  6  34.65 

—  4  34  37.6 

—  5  58  31.3 

—  0  51  27.0 

—  6  28  2.46 

—  6  22  51.4 

—  6  55  5.6 
-63  6.93 

—  442  50 

—  5  35  17 

—  4  58  32.1 

—  5  1  52.3 

—  4  55  29.04 

—  5  53  13.6 

—  5  32  48.86 


From  Oteenwidi. 


+ 


0 

1 


0 
3 


6.20 
5.93 


h     m      B 

—  1  29    6.41 

—  9  14  20.42 
4-  4.54  59.22 
4-5  11    7.09 

—  0  12  11.39 

4-5  20    2.93 

—  0  39  46.35 
4-4  50    7.3 
4-  5    5  56.49 
4-  5  34  55.19 

4-  0  26  35.5 

—  1  34  55.7 

—  0  53  34.91 

—  0  29  46.0 
4-  5    1  31.90 

4-0  31  40.9 

—  0  45  24.6 

—  0  28  23.29 

—  0  40  30.8 

—  1    8    8.71 

—  0  17  28.6 

—  0  0  22.75 
4-  4  44  30.98 

—  1  13  55.0 
4-  6  36  38.24 

—  2  24  54.7 
4-  5  50  26.78 

—  0  42  53.85 
4-  5  37  41.29 
4-  5  37  58.94 

4-6  1  37.44 
4-  0  33  34.5 

—  0  5Q  19.2 
4-  4  16  45.1 

—  1  19  50.37 

—  1  14  39.3 

—  1  46  535 

—  0  54  54.84 
4-  025  22 

—  027    5 

4-  0  9  40.0 
4-0  6  19.8 
4-  0  12  43.05 

—  0  45    1.5 

—  0  24  36.77 

4-5  8  18.29 
4-  6  11  ia02| 


1 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudi 

IS  are  Considered  Positive.) 

PlAoe. 

Latitade. 

B«duction 

to 

Geooentrio 

Latitade. 

^S  p. 

Longitude 

From  Washington. 

From  Greenwich. 

Glasgow  [Scotland)  . 

Grdttingen         .        • 
,  (rotha 
1  Greenwich 

Hamburg 

+  55  52  42!'8 
+51  31  47.9 
+50  56  37.5 
+51  28  38.4 
+53  33    7.0 

— 

1       II 

10  42.2 

11  13.3 
11  16.3 
11  13.6 
11    0.8 

9.999006 
9.9991 12 
9.999127 
9.999113 
9.999062 

h    m      a 

-  4  51     1.5 

-  5  47  58.33 

-  5  51    2.62 

-  5    8  12.09 

-  5  48    5.8 

+ 

h     m      a 

0  17  10.6 
0  39  46.24 
0  42  50.53 
0    0    0 
0  39  53.7 

Hanover  . 

Hastings-on-Hudson  • 
Haver  ford 
Helsingfors 
Hudson    . 

+43  42  15 
+40  59  25 
+  40    0  40.1 
+60    9  43.3 
+41  14  42.6 

— 

11  29.8 
11  23.G 
11  19.8 
9  57.1 
1 1  24.4 

9999309 
9.999378 
9.999402 
9.998909 
9.999371 

-  0  19    4.13 

-  0  12  42.4 

-  0    6  59.34 

-  6  48    1.25 
+  0  17  32.06 

+ 

+ 
+ 

+ 

4  49    7.96 

4  55  29.7 

5  1  12.75 
1  39  49.16 
5  25  44.15 

1  Karlsruhe 
'Kasan 
Kew 
Kiel 
Kiew 

+49    0  29.6 
+  55  47  24.2 
+  51  28    6 
+54  20  29.7 
+50  27  11.1 

m^^ 

I  i  24.2 
10  43.0 

II  13.6 

10  55.0 

11  18.6 

9.999175 
9.999009 
9.!>99114 
9.999043 
9.999139 

-  5  41  48.60 

-  8  24  41.0 

-  5    6  57.0 

-  5  48  47.85 

-  7  10  12.73 

+ 

0  33  36.51 
3  16  28.9 
0    1  15.1 
0  40  35.76 
2    2    0.64 

.  Kdnigsberg 
Kremsraunster . 
Leiden 
Leipzig    . 
Leyton 

+  54  42  50.6 
+48     3  23.7 
+52     9  20.0 
+51  20    6.3 
+51  34  34 

10  52.0 

11  27.0 
11    9.8 
11  14.3 
11  13.0 

9.999034 
9.999199 
9.9f>9097 
9.999117 
9.999111 

-  6  30  11.00 

-  6    4  44.3 

-  5  26    8.44 

-  5  57  46.11 

-  5    8  11.22 

+ 

1  21  58.91 
0  56  32.2 
0  17  56.35 
0  49  34.02 
0    0    0.87 

'  Lisbon  {Marine  Obs.) 
Ushon  {Royal  Obs,) . 

.  Liverpool 
Liibec 
Lund 

+  38  42  17.6 
+38  42  31.3 
+  53  24    4 
+  53  51  31.2 
+55  41  52.1 

— 

11  13.5 
11  13.6 
II     1.8 
10  58.6 
10  43.8 

9.999435 
9.999435 
9.999066 
9.999055 
9.999011 

—  4  31  47.1 

—  4  31  27.41 

—  4  55  54.9 

—  5  50  57.64 

—  6    0  57.11 

+ 
+ 
+ 

0  36  25.0 
0  36  44.68 
0  12  17.2 
0  42  45.55 
0  52  45.02 

Lyons 
Madison  . 
Madras 
Madrid 
Manheim . 

+  45  41  40.0 
+  43    4  36.7 
+  13    4    8.1 
+40  24  30.0 
+49  29  11.0 

II  30.5 
11  28.9 
5    3.3 
II  21.4 
11  22.5 

9.999259 
9.99<)325 
9.999926 
9.91^393 
9.999163 

-  5  27  19.95 
+  0  49  25.80 
-10  29  11.5 

-  4  53  26.7 

-  5  42    2.61 

+ 

+ 

0  19    7.86 
5  57  37.9 
5  20  59.4 
0  14  45.4 
0  33  50.52 

Marburg  . 
Markre«)  . 
Marseilles 
Melbourne 
Mexico 

+50  48  46.9 
+54  10  31.8 
+43  18  19.1 
—37  49  53.3 
+  19  26     1.3 

+ 

11  16.9 

10  56.2 

11  29.3 
11    8.6 

7  12.2 

9.999130 
9.999047 
9.999320 
9.999456 
9.999840 

-  5  43  17.1 

-  4  34  23.7 

-  5  29  46.73 
-14  48    6.9 
+   1  28  14.58 

+ 

+ 

0  35    5.0 
0  'SS  48.4 
0  21  34.64 
9  39  54. 17 
6  36  26.67 

Milan 
Modena    . 
Montsouris 
Moscow    . 
Mount  Hamilton 

+45  27  69.2 
+44  38  52.8 
+48  49  18.0 
+55  45  19.8 
+37  20  23.5 



11  30.6 
11  30.6 
11  24.8 

10  43.3 

11  5.5 

9.999265 
9.999285 
9.999180 
9.999009 
9.999468 

-  5  44  58.06 

-  5  51  54.9 

-  5  17  32.77 

-  7  38  29.0 
+  2  58  22.05 

+ 

0  36  45.97 
0  43  42.8 
0    9  20.68 
2  30  16.9 
8    6  34.14 

Munich    . 
Naples 
Nashville 
Neuchatel 
New  Haven 

+48    8  45.5 
+40  51  45.4 
+36    8  58.2 
+46  59  51.0 
+41  18  36.5 

— 

11  26.7 
11  23.1 

10  57.3 

11  29.1 
11  24.6 

9.999197 
9.999381 
9.999497 
9.999226 
9.999370 

-  5  54  38.22 

-  6    5  13.0 
+  0  39    0.68 

-  5  36    2.3 

-  0  16  29.90 

+ 
+ 

0  46  26.13 
0  57    0.9 
5  47  12.77 
0  27  50.2 
4  51  42.19 

New  York  (Cdlmift.  CdU. ) 
New  York  (Ruthufusd) 

+40  45  23.1 
+40  43  48.5 

— 

11  22.7 
II  22.6 

9.999384 
9.999384 

-  0  12  18.40 

-  0  12  15.47 

+ 
+ 

4  55  53.69 
4  55  56.62 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  longitudes  are  Considered  Positive.) 


f 

Redaction 

Place. 

latitude. 

to 

Geocentric 

Latitude. 

O             /            '/ 

/           H 

Nice 

4-  43  43  16.7 

—  1 1  29.6 

Nicolaeff . 

• 

4-  46  58  20.6 

—  11  29.2 

Odessa     . 

• 

-f  46  28  36 

—  11  29.8 

Ogden 

+  41   13     8.6 

—  11  24.3 

0-Gyalla . 

• 

-f  47  52  43.4 

—  11  27.4 

Olmiitz     . 

»                  • 

4-  49  35  43 

—  11  28.1 

Oxford  ( RadcUffe)     . 

4-  51  45  36.0 

—  11  18.0 

Oxford  {University)  . 

+  51  45  34.2 

—  11  18.0 

Padua 

+  45  24    2.5 

—  11  30.6 

Palermo   . 

4-38     6  44 

—  11  10.8 

Paramatta 

-  33  48  49.8 

4-10  37.8 

Paris 

4-48  50  11.8 

—  11  84.8 

Philadelphia 

4-  39  57     7.5 

—  11  19.5 

Pola 

4-  44  51  49.0 

—  11  30.6 

Potsdam   . 

4-  52  22  56 

—  11    8.4 

Poughkeepsie   . 

4-  41  41   18 

—  11  85.8 

Prague     . 

+  50     5  18.8 

—  11  20.2 

Princeton 

4-  40  20  57.8 

—  11  81.8 

Pulkowa  . 

4-  59  46  18.7 

—  10    1.8 

Quebec    . 

4-  46  48  17.3 

—  1 1  89.4 

Rio  de  Janeiro . 

-  22  54  23.8 

4-  8  14.0 

Rochester 

4-43     8  15 

—  11  29.0 

Rome  (Coll  Rom.)  . 

+  41  53  53.7 

—  11  80.3 

Saint  Petersburg 

4-  59  56  29.7 

—  9  59.8 

San  Fernando  . 

+  36  27  41.5 

—  10  59.5 

Santiago  de  Chile 

-  33  26  42.0 

4-10  34.4 

Schwerin . 

4-  53  37  38.2 

—  11     0.8 

Senftenberg 

4-  50     5  10.1 

-11  80.8 

Speier 

4-  49  18  55.4 

—  1 1  83.8 

* 

Stockholm 

4-  59  20  33.0 

—  10    0.9 

Stonyhurst 

4-  53  50  40 

—  10  58.7 

Strassburg  (New  Oba,) 

4-  48  34  59.7 

—  11  85.5 

Strassburg  (Old  Obs,) 

4-  48  34  53.8 

—  1 1  85.5 

Sydney     . 

-33  51  41.1 

4-10  38.3 

Taschkent 

4-  41   19  32,2 

—  1 1  84.7 

Toulouse  . 

4-  43  36  47 

—  11  89.7 

Turin 

4-45     4     6.0 

—  1 1  30.7 

Twickenham     . 

4-  51  27     4.2 

—  11   13.7 

Univ.  of  Virginia 

4-  38     2     1.2 

—  1 1     9.8 

Upsala 

4-  59  51  31.5 

—  10    0.8 

Utrecht    . 

4-  52     5  10.5 

-11  10.8 

Venice 

+  45  25  49.5 

—  11  30.6 

Vienna  (Josephstadt) 

4-  48  12  53.8 

—  1 1  86.6 

Vienna  (New  Obs,)  . 

4-  48  13  55.4 

—  1 1  86.5 

Vienna  (Old  Obs,)    . 

4-  48  12  35.5 

—  11  86.6 

Warsaw   . 

4-  52  13     5.7 

—  11    9.4 

Washington 

i                  ■ 

4-  38  53  38.8 

—  11  14.6 

Log  p. 


9.999309 
9.999886 
9.999839 
9.999378 
9.999804 

9.999160 
9.999106 
9.999106 
9.999866 
9.999449 

9.999553 
9.999179 
9.999404 
9.999880 
9.999091 

9.999360 
9.999148 
9.999394 
9.998917 
9.999831 

9.999788 
9.999384 
9.999355 
9.998913 
9.999490 

9.999561 
9.999061 
9.999148 
9.999167 
9.998987 

9.999055 
9.999186 
9.999186 
9.999558 
9.999369 

9.999318 
9.999875 
9.91^114 
9.99<)448 
9.998915 

9.999098 
9.999866 
9.999195 
9.999195 
9.991M95 

9.999095 
9.999430 


Longitude 


From  Wacthington. 
h     n      R 

-  5  37  24.29 

-  7  16    6.2 

-  7  11  14.4 
4-  2  19  47.52 

-  6  20  57.68 

-  6  17  14.7 

-  5    3    9.5 
-53  11.69 

-  5  55  41.22 

-  6    1  37.1 

-15  12  18.3 

-  5  17  33.11 

-  0    7  33.64 

-  6    3  35.27 

-  6    029 


From  Greenwich. 


)i     m      s 

-  0  29  12.20 

-  2    7  54.1 

-  2    3    2.3 
4    7  27  59.61 
-.    1  12  45.59 

-  1  9  2.6 
4-  0  5  2.6 
4-0    5    0.40 

-  0  47  29.13 

-  0  53  25.0 

-10    4    6.2 

-  0    9  21.02 
4-  5    0  38.45 

-  0  55  23.18 

-  0  52  17 


0  12  38.5    I  4-  4  55  33.6 

6  5  53.5      -  0  57  41.4 
0    9  34.54  i  4-  4  58  37.55 

7  9  30.76    -  2    1  18.67 


-  0  23  22.8 

-  2  15  30.68 
4-038 
-5  58    6.79 

-  7    9  25.6 

-  4  43  22.5 

-  0  25  29.7 

-  5  53  52.8 

-  6  14    2.7 

-  5  41  57.7 

-  6  20  26.09 


-458 
-5  39 

-  539 
-15  13 
-9  45 

-  5  14 
-5  39 
-56 

0    5 

6  18 


4- 


19.41  i 
16.74 , 
14.58 
2.7 
22.89 

3.2 

0.5  , 
59.0  I 
53.131 

42.28 


5  28  43.8 

5  57  37.5 

6  13  37.4 
6  13  33.31 
6  13  43.83 

6  32  19.5 
0    0    0 


4-  4  44  49.3 

+  2  52  41.41 
4-  5  11  20 

-  0  49  54.70 

-  2    1  13.5 
4-  0  24  49.6 

4-  4  42  42.4 

-  0  45  40.7 

-  I    5  50.6 

-  0  33  45.6 

-  1  12  14.00 

4-  0  9  52.68 
-0  31  4.65 
-0  31  2.49 
-10    4  49.6 

-  4  37  10.80 

-  0    5  51.1 

-  0  30  48.4 
4-  0    1  13.1    I 
4-  5  14    5.22 

-  1  10  30.19 

-  0  20  31.7 

-  0  49  25.4 

-  1    5  25.3   ! 

-  1    5  21.22 

-  1    5  31.74 

-  124    7.4 
+  58  12.09 
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POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

PUuse. 

Latitude. 

Sediictiou 

to 

Geocentric 

Latitude. 

Log/0. 

9.999368 
9.999063 
9.999334 
9.999455 
9.999035 

9.999558 
9.999216 

Longitude 

From  Washington, 
li     m      H 

-  0  12  22.71 

-  5  40  47.30 

-  0  15  18.6 
- 14  47  50.9 

-  6  49  24.0 

-15  1133.8 

-  5  42  24.7 

From  Greenwich. 

West  Point 
Wilhelmshaven 
Williamstown  {Mass.) 
W  illiamstown  (yictoria) 
Wilna 

Windsor  . 
Zurich 

O            1             II 

+  41  23  31 
4-  53  31  52.0 
-f  42  42  49 

-  37  52     7.2 

+  54  41     0 

-  33  36  28.9 
+  47  22  40.0 

—  1 1'  24!9 

—  11     0.9 

—  11  S.>8.3 
+  11    8.8 

—  10  52.3 

+  10  35.9 

—  11  88.5 

h     m      a 

-h  4  55  49.38 

-  0  32  35.21 
-f  4  52  53.5 

-  9  39  38.8 

-  1  41  11.9 

-10    3  20.77 

-  0  34  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


FABT  Z— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  sUirs;  the  ephemerides  of  the  planets  Mercury,  Yenns, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
«olar  time,  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Su/i,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  TYme,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVtie,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars ;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  THme.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  af  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shorter  than 
the  mean  solar  day ;  365J  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3°*  56*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noun  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  oVlock,  A.  M.,  civil  time,  is  January  8th,  14^',  astronomical  time ;  and  January  9th,  2  oVlock, 
P.  M.,  civil  time,  is  also  January  9th,  2'*,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  Af.,  take  one 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  Af.,  take  away  the  designation  P.  Af.,  and  the  astronomical  time  is  had 
loithout  further  change. 

To  change  astronomical  to  civil  time^  we  simply  write  P.  M.  after  t7,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  it^  add  1  to  the  days^  and  write 
A,  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o^clock, 
A.  M.  civil  lime. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  when  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Suh*s  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  diflference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  wo  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  O'*0™0".  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  af\er  Greenwich  apparent  noon;  if  east,  it  is  time  bofore 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the^error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1888,  May  30,  at  a  place  whose 
longitude  is  180°  20^,  or  12^  1"  20»  west  from  Greenwich. 

h      m       a 
Local  apparent  time  May  30,         0       0       0 

Longitude  from  Greenwich  (additive)  .       12       1     20 

Greenwich  apparent  time    .  .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 
after  Greenwich  apparent  noon  on  May  30,  or  lP.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon         ...  21.63 

May  31,  at  Greenwich  apparent  noon         .  .  20.6b 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day;  so  the 
calculation  is  as  follow :  — 

Difference  for  one  hour,  May  30  .  .  21.63 

Change  for  one  day  (or  0".i)5)  X  0.25  .  0.24 

Difference  at  6  hours  ailer  noon      ....  21.39 

21".39  X  12.022  =  257'M  =4'17'M 

Declination  at  Greenwich  noon,  May  30   .  .  N.  21  52  41.1 

Change  in  12.022  hours  (additive)  4  17.1 

Sun's  declination  at  lime  of  observation    .  .  .  N.  21  56  58.2 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  ihis  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11**.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  20''.93.     Then,  we  find:  — 

O  I         It 

Declination  at  Greenwich  noon.  May  31  .    N.  22     1     D.O 

Product  of  20".93  X  1 1.978=250".8  (  subU-active  )  4  10.8 

Sun's  declination  at  time  of  observation  .  .    N.  21  56  5b.2 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufiicient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  lime,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  ui-'an  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  diflierent  directions 
are  separated  by  u  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  cm  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun*8  Set;iidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  ar«  also 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  ahitade  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  tlie  passage  of  the  sun's 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  Tlie  SuiCs  Apparent  Right  Ascen^ 
sion^  and  Declination^  the  Equation  of  Time  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  1  and  11  are  afiected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  c;hronometer  regulated  to  mean  time.  The  quan- 
tities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  suu^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difierence,  9'.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch^s  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  VVe  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  die  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LI  I  of  Bowoitcb's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9".6296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II:  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1688,  May  15^ 
911  2™  30»,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  IW  KV,  or  6*^  40*  40»,  west  of 
Greenwich. 

Local  astronomical  mean  time  May  14,        21     2  30 

Longitude  from  Greenwich  (additive)  .  .  6  40  40 

Greenwich  mean  time .  May  15,  3  43  103^3^.7194 
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5iiii'#  Right  Aaemaiom  Equation  of  Time, 

h    m     8  m      B 

Maj  16,  Greenwich  noon  .    3  30  44.44  May  15,  noon  .    3  49.79  (additiTe). 

H.  D.  9»JJ90  X  3.7194  .        .  +    0  36.78  H.  D.  —  0-.034  X  3.72  .  —    003 

3  31  21.122  *  *   "*  3  49.66 

Id  this  case,  the  hourly  differences  interpolated  to  half  the  interral,  or  V^O  after  noon,  have  been  utod. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  fband 
by  Table  VI,  A.,  of  Bowditch's  Navigator ^  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

h    m     a 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .      3  34  34.23 

Hourly  Difference  9".8565  x  3.7194    .  .  .     +    0  36.66 

Add  the  local  astronomical  mean  time  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24>')  .      0  37  40  89 

The  reduction  d^  36*.66  could  have  been  found  in  Table  HI  corresponding  to  the  Greenwich  mean  ttma 
3^43iB  10*.    Also,  by  Table  LI  of  Bowditch's  ^Tamgator,  the  reduction  is  0»>  36*.7. 

8. — On  1868,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100^  KV  W.,  suppose  the  sidereal 
tuae  to  be  O'^  SG*"  37M6,  and  that  the  corresponding  mean  liroe  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  time,  +  6>'  40*°  40*,  or  -7-  6i>.678. 

h    m     B 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  30  37 .68 

The  H.  D.  9-.8o65  x  6.678,  or  the  reduction  for  6^  40™  40^  in  Table  III         .    +    1     6.82 
The  sidereal  time  of  local  mean  noon  .  .      3  31  43.50 

The  given  sidereal  time  (4-24^9  if  necessary  for  the  following  subtraction)    24  36  37.16 

Subtracting  the  first  ftom  the  second  gives  the  sidereal  interval  fVom  noon  .    21     4  53.66^3  21  h.08 J  67 
•  —  9-.8296  X  21.08157,  or  the  reduction  for  21h  4"  53«.66  in  Table  II  .  .    —    3  27.22 

The  required  astronomical  mean  time  is  May  14,    21     1  26.44 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  Th§  Sun*s  True  Longitude  and 
LtUitide^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  x  and  k' ;  k  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X'^  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  tliat  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  li^  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

5luy  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  0-.8296  X  6.67d,  or  the  reduction  for  long.,  Table  II 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    ...... 

The  sum  is  ......  . 

—  9".8296  X  0.61  U3,  or  the  reduction  for  0«*  36»  37*.2  in  Table  II    . 

The  req'iired  astronomical  mean  time  May  14,    2]     1  26.43 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  Idbri,  Jan.  21,  10^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Jan.  21  is  I'M; 

then, 

as      l-i»>      :      I0»»     =      I'M      :      0''.91, 

which  its  the  correction  to  be  added  to  the  semidiameter  at  noun,  because  the  semidiameter  is  increas- 
ing.    The  moon's  semidiameter  then,  for  Jan.  21,  10^,  is  U'  4ri".5  -h  0".91,  or  14'  49".4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  mooft. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  conection  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  cohunn  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Tal>le  XXVIII,  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  Tlie  Moon^s  Bight  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  mitiute  of  the  Greeni^nch  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1888,  Sept.  9, 
IQh  iQm  30B^  astronomical  mean  time  at  Greenwich  :  — 

Right  Ascension.  Declination. 

h     m     s  o      $      It 

Sept.  9,  10b 14  27  24.22 S.     9  14     1.0 

Diff  2-.30t)8  X  10.5    .  =      -|-  24.22  12".012  x  10.5    =      +    2    6.1 

Sept.  9,  lOhlO^aO*    .  .     14  27  48.44 S.     9  16    7.1 

The  differences  interpolated  for  5iii.2  =  0^.09  are,  for  the  right  ascension  2".3072,  and  for  the  declination 
12".002,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  tlie  dates  of  the  Moon^s  Perigee  and 
ApogeCy  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contahi  the  Lunar  Distances j  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  wonhl  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  stai*,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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An  observer  on  tlie  earth's  surface  having  measured  a  lunar  distance^  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Epheraeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1'^;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find,  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it^  and  the  P.  L,  of  Diff.  between  them. 

Find  tJie  difference  between  the  true  distance  and  tlie  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Biff,  taken  from  the  Almanac, 

Tlie  result  is  tlie  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenioich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac j  the  sum  will  be  the  common  logarithm  of  the 
conrection  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  smull 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  coiTection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  hy  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1888,  June  5f 
the  corrected  distance  of  the  moon's,  centre  from  that  of  a  Pegasi  is  4G°  V2' :  — 

O  I        It 

Corrected  distance  .  .  .  .  .    46  12    0 

Distance  in  Ephemeris  June  5,  V|h      .  .  .    46  34  52  P.  L.     0.3829 

Difference  .  .  .  .  .      0  22  52  P.  L.    0.8061 

P.  L.    0.5132 


.    46  34 

52 

.      0  22  52 

h     m       8 
.  — 0  55  13 

.+              9 

Time  from  VI*>  (before) 

Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwich  mean  time  June  5   .  .  .      5    4  56 
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By  a  table  of  common  iogarithmg,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich 
time  would  be  found  thun:  — 

From  Ephemeris  .  .  .     P.  L.     0.3829 

Diff.  of  diatancefi,  i>-<>'52"=i:i7y''  .  .     log        3.1373 

Red.  of  Greenwich  time,  — O''  55'"  13*=  —  3313"  .log        3.5202 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  goocontric  cpbomerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration; 
they  are,  therefore,  apparent  |)ositions.  All  the  data  exc(^j)t  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  c  lumn  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reduc'ng  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  U)cal  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  dlTerences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  pro<hict 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  (Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  tlie  node  f.'oni 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  RadiusVector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenw'ch  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  whch  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury-, 
this  intermediate  date  is  mean  noon  of  the  day  imtnediaiely  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — ^271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
respond uig  co-ordij:ates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  nooo 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
inooti,and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Pag(^  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motiijii  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth's 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true- when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun'^s  Aberration  is  the  quantity  which  is  to  he  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  alTected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun^s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  JJ— THE  EPHKMKUIS  FOR  THE  MKRIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulas  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Bessel ian  Star- Numbers^  A^  i?,  C,  D,  for  each 
Wasliington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
bi»ginningof  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computaiion  of  the  apparent  place  of  a  Bootis/or  1888,  Jtdy  %for  the  upper  transit  at  Washington, 

(Star-Catalugijc)     log  a  0.448:)  log  6       8.3041  u  lege        8.7748  71  log  <^        8.r>Ui:)n 

(Page  283)  log  .4  J).:W:n  log  ^      0.711)1  log  C      0.r»7Ii>  log/)       l.:J019n 

(Star-Catalogue)    log  it'  1.2276it  log  ^'      0.731!)  log  c'      !).7714  log  rf'      !).4547n 

log^a  0.7814  log/?//   \)XYi\VZn  log  Cc    0.3460  »  log /)rf   9.8832 

log  A  a'  O.r»(>07n  log  D  b*  0.4510  log  Cc'  0.3426  log  Dd'  0.7566 

>)       III  ■  o  /  // 

Mean  Place,  1888.0,  (page  iiOH)      «„  =  14   10  33.1ri4  4  =  -|-  I!)  4r>  56.87 

Aa=        -\-     0.604  Aa'=  —     3.64 

Bti=       —     0.105  Dt,'=  4-     2.82 

Cc=       —     0.222  6'c'=  +    2.20 

Dd=       -h     0.764  Dd'=  +    5.71 

E    =                0.000  r//=  —     1.00 

r  fi^__j-_()MO  

Apparent  Place,  1 888,  Juty  2,  a  =  1 4   1 0  34. 1 85  <)  =  +  1 0  46    2.06 

Pages  285 — 292  contain  the  Independent  Star- Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formula)  and  precepts  for  the  ap|)lication  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  fl,  b,  c,  r/,  a',  //,  (/,  d^.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  stiir  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers:  — 

ComptUaiion  of  the  apparent  place  of  a  Boolisfor  \88S,  July  %for  the  upper  transit  at  Washiti^on, 


b      m 


o 


ao=   14  10                                                         cJo  =  +  iy  45.9 

G=  50° 30                                                 G -\-ao=    ^63°  ^ 

/f=169  28                                               H-hao=      22  6 

log^jf                  H.8230  log^i^                  8.8230                  0.,=  14  10  33*184 

logg"                   0.8318  log  A                    1.3092                 /     =  -f     0.659 

log  sin  (G-f  a„)  9.99G9  n  log  sin  (//-hx,.)  ^  •'>75r>                {g)   ==  —     0.161 

log  tan  Jo            9.5555  log  sec  (?«            0.0264                (A)    =  +    0.542 

log  {g)                9.2072  n  log  (A)                 9.7341                 r  //   =  —     0  040 

Apparent  Right  Ascension    =  14   10  1^4. 184 


// 


»ogi? 

0.8318 

log  A                    1 .3092 

Jo    = 

-f- 

19  45 

56.87 

log  co8(G-(-a 

„)  9.0776  n 

log  cos  (//+««)  9.9669 

(^')    = 

— 

0.81 

log  {g^) 

9.9094  n 

log  sin  fTo            9.5292 

(AO    = 

+ 

6.39 

log  (A')               0.8053 

(0   = 

+ 

1.52 

0.2087 

r/   = 

— 

1.00 

log* 

log  COS  Sq 

9.9736 

+ 

19  46 

2.97 

log  (i) 

0.1823 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1868,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  fi»r  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  «,  o  and  /  Ursae 
Minoris,  and  51  Cej)hei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date,,  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  Junuar}*^ 
26.7.  But,  the  lower  transit  following  that  (jf  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  or;e  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Wjishington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star- places  are  given. 

Pages  365 — 376  contani  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  Ir  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Epfiem- 
eris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 


PART  JJJ— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rngs  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 417  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 
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The  eclipso-elenieiils  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  liowever,  computed  from  these 
elements  unchanged;  but  from  th(;  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  '*  Eclipse  begins"  is  given  the  Greenwich  mean  lime  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ''Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"Central  eclipse  at  noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  tlie  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  wliich  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
Tlie  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time:  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1888,  February  11, 
begins  at  Sandy  Point  in  the  Strait  of  Magellan,  Patagonia. 

We  compare  the  distance  of  the  place  from  the  curves  of  11**  and  12**  and  we  find  it  to 
correspond  to  about  30  minutes,  therefore  the  time  of  beginning  is  approximately  11**  30", 
which  is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  result 
will  be:  — 

h      m 
Greenwich  mean  time       ......     February  11,  11     30 

Longitude  West .        —      4     43.6 

Local  mean  time 11,  6    46.4 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Yis  perpendicular  to  that  of  X,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  (Z,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  /j.  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  I'  are  the  radii  of  the  shadow-coties  upon  the  fundamental  plane,  /  cor- 
responding to  the  penumbra,  and  I'  to  the?  umbra,  or  aniiulus.  The  notation  is  that  of  Chauve- 
net's  Spherical  and  Practical  Astronomy^  in  whicli  I'  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles y  and^,  the  tangents  of  which  arc  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /x,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  ij  and  C,  of  the  observer,  at  3pme  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  p  cos  ^'  and  p  sin  y/,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  ^'  =  F  cos  fp 

sin  <p 
p  sm  f'  =  -—■ 

ip  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place. 


9 

Log  F. 

Log  flf. 

0^ 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  \ 

0.00005   : 

0.00010  \ 
0.00018  \ 
0.00027  ,, 
0.00038  J' 
0.00050  \\ 
0.00062  ,^ 
0.00075  ^ 
0.00088  \i 
0.00101  ^ 
0.00113  \\ 
0.00124  ^\ 

0.00133  ;: 

0.00141  \ 
0.00146  \ 
0.00^50  , 
0.00151   ' 

0.00302  ^ 
0.00300  i 
0.00297  i 
0.00292  \ 
0.00284  \ 
0.00275  .\ 
0.00264  ?' 
0.00252  ., 
0.00239  \i 

0.00226    ;: 

0.00213  ^ 
0.00201  \\ 
0.00189  ; 
0,00178  ^\ 
0.00169  ^ 

o.oomi    \ 

0.00155  \ 

0.00152  , 

1      0.00151   ' 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d^  cos  d,  and  lu     Put : 

>l,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

^  =  p  cos  if'  sin  (/£  —  /) 

Tj  =  fi  sin  <f'  cos  d  —  p  cos  <f*  sin  d  cos  ( /i  —  X) 
^  =  P  sin  (f'  sin  d  +  p  cos  <f'  cos  d  cos  (/i  —  ^ ) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

|/  =  [  7.63992  ]  p  cos  ^^'  cos  ( /i  -  ;. ) 

r/  =  [7.63992]  p  cos  f^  sin  d  sin  (/x  -  x)  =  [7.63992]  I  sin  d 
C^  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  lime,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  dilieiences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  j/  and  y\  Their  logarithms  are  given  at  the  fool  of 
the  tables. 

(3)  The  distance  rn  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulce :  — 

m  sin  M  =  X  —  c 
m  cos  M  =  y  —  Tfj 

n  sin  N  =  x!  ^  V 

n  cos  'N  =  y' —  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  l-  :  tan/ 

Zand  f  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  v''  from  the  equation, 

m  sin  (M—  N) 
sm  V  = -J 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when^in  '</*  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  (p  is  negative.  But,  simplicity  will  be  gained  by  taking  oidy  that  value  of  <^'  for  which 
cos  <p  is  positive.  This  valu*»  lies  between  the  limits  +  90°  and  —  90°.  The  correction  r  to 
the  assumed  time  will  be  foand  in  minutes,  from — 

For  beginning :  __         m  cos  ( M—  iV)         L  cos  ^ 

n  n 

For  ending  :  m  cos  ( Af  —  N)         L  cos  0 

""  ?t  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  t.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  whicli  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  appro j^imately  proportional  to  tlie  square  of  the  cor- 
rection  t,  multiplied  by  the  sine  of  the  sun'*s  honr-atiglc^  (/^— ^0'  f^^  ^^^  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  vahies  of  r^  sin  (/Ji—A)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0'".001  r^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning:  P  =  N  —  (/'  ±  180° 

For  end :  P  =  JV  -h  ^/ 

t  being  assumed  that,  in  each  case,  the  value  of  (/'  is  taken  between  the  limits  ±  90®. 

Computation  of  the  Solar  Eclipse  of  1688,  February  1 1,  for  Sandy  Pointy  Patagonioy  whose  position  is 

Latitude,      ^  =  —    53°    9'.5  ^^ 

Longitude,  >l  =  -f-    70°  53'.6  ,'^*7^^' 

Constants  for  the  given  place :  —  ^  i?T^^'i/ 

/;  sin  if'  =  9.90 127  n  ^'  7^!^-  -' '' 
P  cos  ^'  =  9.77880 

From  the  Eclipse  Chart  we  find  the  approximate  time  of  beginning  to  be  IP  30™  Greenwich 
mean  time,  and  that  the  middle  of  the  eclipse  will  take  place  about  sunset.  The  computatioD 
of  the  time  of  beginning  is  as  follows:  — 

Beginiiiug. 

h         m 

Greenwich  Mean  Time,  February     11     11     ?0 

fA  168     52     48 

At-;.  97     59     12 

p  cos  ^  9.77880 

sin  (/i-;.)  9.99577 

log  c  9.77457 

^  -f    0  59507 
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Time,                      Februa 
p  sin  ip' 
cosd 

ry 

Beginning, 
h        m 

11     11     30 
9.90127  n 
9.98701 

(1) 

9.88828  n 
0.77320 

P  cos  <p' 

sin  d 

COS  (m— ^) 

+ 

9.77880 
9.38189  n 
9. 14284  n 

(2) 

(2)                             r, 

8.30253 
0.02009 
0.79329 

p  sin  y*' 
8in<2 

+ 

9.90127  » 
9.38189  n 

(S) 

9.28316 
0.19194 

p  COB  ip' 

COS  (2 

COS(/i  — ^) 

+ 

9.77880 
9.98701 
9.14284  n 

(4) 
(4)                         C 

8.90865  It 

0.08103 

0.11091 

const,  log 

/>C08^C08(/»— ^) 

7.63992 
8.92164  n 

log?' 

6.56156  It 
0.000364 

const,  log 
loge 
sind 

7.63992 
9.77457 
9.38189  n 

logV 

6.79638  n 
0.000626 

«-e 

— 

0.37112 

y-, 

— 

0.45783 

«'-f' 

+ 

0.008926 

y/_,' 

4- 

0.002669 

msin  M 
mcosM 

2 

9.56951  n 
9.66071  n 

tan  Jlf 

3f 

sin  M 

logm 

9.90880 
19°1'40'' 
9.79913  n 
9.77038 
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Greenwich  Mean  Time, 


Beginning, 
h        m 

rime,                       February     11      11     30 
n  sin  N                       7.95066 
n  cos  JV                        7.42635 

tan  JV 
.     JV 

cos  JV 
logn 

0.52431 
730*21/9// 

9.45710 
7.96925 

iog^* 

1.80113 

tan /(Penumbra) 

ing: 

7.67544 
9.04497 

ctan/ 

6.72041 

0.000525 

0.561960 

L 

0.561435 

8in(J*f-JV) 
log  7/1 

145°  40^31'' 
9.75119 
9.77038 

logL 

9.52157 
9.74930 

sin  v'' 

9.77227 
36°  17'  40^' 

COB  {M-N) 

9.91691  It 

log^ 

1.80113 

1.71804  n 

.  -cos(J»f-JV) 

-h     52™.244 

logL 

cos  </' 
colog  n 

9.74930 
9.90633 
2.03075 

1.68638 

L  cos  (/' 
n 

t 

:f48«».571 

4-  3™.673 
1 1^'  30" 

T 

1 1»'  33™.673 

No  correction  is  necessary  as  the  computed  time  differs  very  little  from  the  a.S8umod  time. 
The  local  mean  time  of  beginning  is  therefore  February  11,  6**  50"  6'. 

Angle  of  position : 

iV  =»  73    21' 

180°  -  0  =  143    42 

P  217     3 

which  is  estimated  from  the  north  point  of  the  moon^s  limb  toward  the  east 
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Elements  of  OccuUations, — Pages  419 — 447  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redans  from  1888.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1888  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there*  be  a  lino  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  j^  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  sc»uth,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  fp'  and  p  cos  <p\  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulsB, 

sin  0 
p  sm  tp*  = — ^ 

p  cos  <p*  =i  F  cos  ip 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  X 
will  be  the  local  hour-angle  of  thl^  star  at  this  same  moment.     Let  us  call  this  angle  Ao,  putting 

K=H-  k 
where  A  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes^s 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  Aq. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties $oi  ^'  and  T  from  the  formulae, 

^o  =  p  cos  <p'  sin  ho 

$'  =  [9.4192]  cos(Ao  +  iAo) 


T     =  ^^ 


xf  -^e 
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r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
Vfy  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

r,  =  T  -  0^,5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  ti  and  T  -f-  t2  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ri  and  t2.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^    r=z  p  cos  ^'  sin  (^o  +  T ) 

Tj    =  p  sin  ^^  cos  d  —  p  cos  ^'  sin  d  cos  {K  +  t) 

^'  =  [9.4192]  p  cos  ip'  cos  {K  4-  r) 

ff  =  [9.4192]  p  cos  <p'  sin  d  sin  ( A^  +  t)  =  [9.4192]  ^  sin  d 

a?  =s  a?'  r 

y  =  y  4-  y'  T 

Compute  m,  ilf,  n  and  iV  from  the  equations 

m  sin  Jlf  =5  a:  —  $ 
m  cos  M  ^s  y  —  rj 
nsm  N  =0/  —  f' 
n  cos  JV  =  y'  —  Tj^ 

«' =  6^=  [8.2218]  n 

sin     i/'     =  [0.5650]  m  sin  (M-  N) 
Then,  ti  and  «2  from  the  equations 

^1  =  —    ,  cos  (ilf  —  iV)  —    --*;^ —    cos  (/'     (Beginning.) 

^2  =  -  '^  cos  ( M  -  iV)  +  t?:^^^]  cos  v''      (End. ) 

The  quantities  ti  and  /2  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
limes  T4-  '1  and  T+  ^2  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

Asa  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  ij,  a?  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (x  -  ^Y  +  (y  -''if  =  0.2723 
If  log  m  sin  (M  —  N)  ^=  9.4350  nearly,  a  recalculation  will  generally  Ix;  necessary  to  deter- 
mine whether,  numerically,  sin  v''  <  1?  or  sin  (/>  >  1.     In  the  latter  case,  the  impossible  value  of 
sin  (/'  indicates  that  an  occnltiition  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

.In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  (}'  =  90°,  or  270°,  according 
as  sin  ( M  —  N)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

f«  cos  ( M  —  JV ) 


n' 
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where 


Putting  TT  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r.  [  m  s:n  ( jlf  -  iV)  -  0.2723  ] 

disregarding  the  sign  of  sin  [M —  N)\  or,  allowing  for  the  augmentation  of  the  semidiameter, 

rr  [m  sin  ( JW  -  iV)  -  0.2723]  [1  -f-  z  sin  tt  ] 

z  =  p  cos  (p'  COS  d  cos  ( ^o  +  ^ )  +  />  sin  ^  sin  d 

The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulce :  — 

P  =  JV  —  </'  for  immersion, 

P  =  iV  +  s^'  rb  180°      for  emersion, 

it  being  supposed  that  the  value  of  </'^  in  each  case,  is  taken  between  the  limits  zt  90®. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tan  C  =  ?±|i; 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V==  P  -  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  t5  Capricorn i,  1888,  August 
20,  for  Glasgow,  Missouri,  whose  position  is 

^  =  +  39°  13'  45''.6 
>l  =  4-     1»»    3°»  5«.93 

Constants  for  the  given  place,  log  p  sin  ^'  =  9.79868 

log  p  cos  if'  =  9.88967 

From  the  table  of  elements,  page  435  Jf  =  —  0^'  43™.  1 

Hence  /i^  =  Jf  -  ;  =  -  l'*  46'«.2 

From  DowNEs's  Table,  pages  448 — 449,  or  from  the  formula?  on  page  508,  we  find  the  cor- 
rection to  l>e  applied  to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page 
435,  to  obtain  the  approximate  Washington  mean  time  of  apparent  conjunction,  which  is  thus 
found  to  be  10»'  5"'.2. 

As  the  duration  of  the  occultation  will  be  about  one  hour  we  shall  therefore  subtract  and  add 
30'"  and  we  shall  have  the  approximate  Washington  mean  times  of  immersion  and  emersion  to 
be  used  in  the  computation  ;  thus : 

For  Immersion,  t,  =  -  1.383;  Tj  =  Aug.  20,    9  35.2 

For  Emersion,  r^  =  —  0.383 ;  T^  =  Aug.  20,  10  35.2 


Immersion. 

EmersioD. 

Ao 

h      m 

-     1  46.20 

h       m 

-     1  46.20 

i  sidereal  time) 

-     1  23.23 

-     0  23.06 

Ao  +  r 

^     3     9.43 

-     2     9.26 

Ao  -f-  ^  (in  arc) 

47°  2  P  27''      • 

-32**  18'  54" 

sin  d 

9.45670  n 

9.45670  n 

cos  d 

9.98144 

9.98144 

p  cos  f ' 

9.88967 

9.88967 

sin  (ho  -f  t) 

9.86664  n 

9.72801  « 

loge 

9.75631  n 

9.6 1768  fi 

c 

-     0.57057 

-     0.41465 
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Inimenion. 

Emersion. 

P  8»n  ^' 

9.79868 

9.79868 

cos^ 

9.98144 

9.98144 

log  ps\r\if'  cos  d 

9.78012 

9.78012 

(1) 

+ 

0.60273 

4- 

0.60273 

p  cos  if' 

9.88967 

9.88967 

sin  d 

9.45670  n 

9.45670  n 

cos  (Ao  4-  ') 

9.83086 

9.92692 

log  ^  cos  ^  sin  rf  cos  (/*„  -I-  r) 

9.17723  « 

9.27329  n 

C-i) 

— 

0.15039 

— 

0.18763 

(l)-(2)                       , 

+ 

0.75312 

+ 

0.79036 

(const.)         log 

9.41920 

9.41920 

p  cos  f '  cos  (Ao  -f  T.) 

9.72053 

9.81659 

log  c' 

9.13973 

9.23579 

«^' 

+ 

0.13795 

-f 

0.17210 

(const.)         log 

9.41920 

9.41920 

log,^ 

9.75631  n 

9.61768  n 

sin  d 

9.45670  n 

9.45670  n 

log  r/ 

8.6322 1 

8.49358 

V 

+ 

0.04288 

-h 

0.03116 

log  J/ 

9.75174 

9.75174 

logr 

0. 14092  n 

9.58357  n 

logJ? 

9.89266  71 

9.33531 71 

X 

— 

0.78102 

— 

0.21642 

^ 

— 

0.57057 

— 

0.41465 

iT-e 

— 

0.21045 

+ 

0.19823 

logy' 

9.15685 

9.15685 

logT 

0. 14092  n 

9.58357  71 

log  y'  T 

9.29777  n 

8.74042  71 

y'  T 

— 

O.i9850 

— 

0.05501 

Y 

+ 

0.70550 

-f 

0.70550 

y  +  y'T^y 

+ 

0,50700 

+ 

0.65049 

^ 

+ 

0.75312 

4- 

0.79036 

y-^ 

— 

0.24612 

— 

0.13987 

of  "'^' 

+ 

0.42665 

4- 

0.39250 

y'  -  V 

-h 

0.10062 

4- 

0.11234 

• 

log  m  sin  M 

9.32315  n 

9.29716 

log  m  cos  M 

9.39115  71 

9.14573  71 

tan  M 

9.9:1200 

0.15143  71 

M 

( 

220°  32^  O'' 

125°  12'  26" 

sin  M 

9.81284  n 

9.91226 

log  m 

9.51031 

9.38490 

log  11  sin  N 

9.63007 

9.59384 

log  n  cos  N 

9.00268 

9.05053 

laniV 

0.62739 

0.54331 

iV 

1 

76°  43'  47'' 

7401,41// 
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cos  N 

logn 

const.         log 

logn' 

sin  {M  -  N) 
log  w 

const.  log 
sin  <fi 

cos(ilf  —  JV) 
log-. 


Iminersion. 

9.36087 
9.64181 
8.22180 
7.86361 

143°  48'  13'' 
9.77125 
9.51031 
0.56500 
9.84656 
44°  37' 

9.90687  n 
1.64670 


m 


log  —^  cos  (  M  —  iV) 

cos  <}> 
[9.43500]  -T-  n' 


--,cos(M-iV) 
n'         ^  / 

[9.43500] 

*• ; ^  cos  V' 

n' 


+ 


1.55357  n 

9.85237 
1.57139 

1.42376 
3^774 
26.531 


^2  (inaccurate) 
Washington  conjunction  -|-  t 

Washington  mean  time  of  phase,  Aug.  20, 

—  X 
Glasgow  mean  time  of  phase,  Aug.  20, 

A  recomputation  for  these  dates  gives  the  following  results: 

Glasgow  mean  time  of  phase,  Aug.  20,  8^*  40'".55 

The  position  angles  ( Q )  are 

At  Iiumereion 


9.243 
62.305 
9^  35.2 

h      m 

9  44.443 
1  3.990 
8  40.453 


At  EmersioD. 


JV 

Q 


76 
44 


43.8 
37 


4- 


32       6.8 


74 

43 

J180 

297 


1.7 

57.8 


59.5 


Eneraion. 

9.43960 
9.61093 
8.22180 
7.83273 

51°  10' 45" 
9.89159 
9.38490 
0.56500 
9.84149 

43°  57'  50" 

9.79720 
1.55217 

1.34937 

9.85720 
1.60227 


1.45947 

m 

22.355 


±  28.805 

4-  6.450 
-  51.160 
10  35.2 

h      m 

10  41.65 
1  3.99 
9  37.66 

9^  37".84 


Prediction  of  Many  Occulta  lions  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  he  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  419 — 447,  gives  H^  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 

ho  =  H  —  X         (^  =  west  longitude  from  Washington). 
The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  as  x;  or,  using  the  values  of  ^  and  a?, 

p  cos  ^'  sin  /i  =s  a/  T 
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k  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunct'on.     We  shall  therefore  have, 

h  =  K  +  T 

for  the  hour-angle  at  the  end  of  the  interval  t  after  geocentric  conjunction.     In  strictness,  t 

should  here  be  niultipru-d  by  the  factor  I  -j-   ^^        ,  [)ecause  the  star  moves  a  little  more  than  16® 

in  an  hour  of  mean  time ;  but  the  error  arising  from  tlie  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

f*  cos  ^'  sin  (Ao  -|-  r)  =  a/  T 

The  quantities  A©  ^^^  ^  being  derived  immediately  from  the  data  of  the  Bphemeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  a/.     The  computation  of  r  is  effected  as  follows:     We  have 

sin  (  Ao  -f  "T )  =s  sin  A©  -I-  2  sin  J  r  cos  ( A©  +  J  r)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  W  we  may  put  r  itself  for  2  sin  \  r.  The 
equation  will  then  become 

n  COS  <f'  sin  Ao  +  7  jO  cos  if'  cos  (Ao  -f-  i^)  ^^  xf  r 
from  which  we  find 

x"  —  k  ft  cos  if'  cos  ( Ao  4-  i  'T  )  ^  ' 

To  tabulate  r,  wc  must  first  have  a  table  of  the  quantities 

^  =s  p  cos  <p'  sin  A 

c'  =  [9.41916]  p  cos  sp'  cos  A  ^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ^o  ^^^  ^^^^ 
value  of  c  corresponding  to  A  =  Aq  and  c'l  for  the  value  of  c'  corresponding  to  A  =t  A©  +  J  ^i 
we  shall  have 


'•O 


^  =  X'  -  ,".  W 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  c'l  from  the  table, 
this  equation  can  be  solvv^d  only  by  successive  ap|)roximations.  The  approximations  converge 
so  rapidly  as  to  ofier  no  difficulty.  It  will  be  best  to  begin  b3F  computing  values  of  r  for  the  two 
extremes  of  j/,  namely,  a/=0.48  and  a/=0.60,  because  the  approximate  values  of  t  can  then 
be  interpolated  for  all  intermediate  values  of  j/.     For  the  first  approximation  may  be  taken-^ 

J  T  =  SO'"  sin  I  Ao     (for  aK  =  0.48) 

J  r  =  40"'  sin  -  Ao     (for  a/  =  0.60) 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes^s  table,  pages  448—449.  It 
will  be  best  to  make  the  computation  for  every  30"'  of  Ao,  and  to  find  the  intermediate  values 
of  r  for  every  10™  by  interpolation.  Then  for  each  30"  of  A©  we  take  ^'  from  a  table  with 
the  argument  Ao  4- i  ^»  and  log  *  with  the  argument  A©,  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3"'  from  thnt  f^mploytHl  in  taking  out  ^',  a  new 
value  may  be  used  to  correct  ^\  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  i/=s0.51,  a/ =0.54,  and  a/ =  0.57,  can  then  be  computed  with  the  single  interpo- 
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lation  of  approximate  values  of  t,  and  afterward  the  table  can  be  extended  by  interpolatioD  to 
every  0.01  of  xf  between  x'^=0.48  and  a:' =  0.62.  It  will  be  best  to  compute  t  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  I. 

The  values  of  tj  and  tj^  may  then  be  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10™  of  A.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  d, 
since  by  putting 

Tji  =       p  sin  f '  cos  d 

7)2  =  —  p  COS  <p^  sin  d  cos  h 

7/1  may  be  given  in  a  table  of  single-entry ;  and  taking  rji  from  the  table  of  double-entry  for  a 
positive  d,  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  7}  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  Tji  and  rj2  separately. 

This  table  for  rj  will  be  called  Table  II,  and  the  corresponding  one  for  tj'  with  the  same 
arguments  Table  III.     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  a/  and  H — >i  =  Ao  take  out  the  value  of  t.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a^.  r  will  be  of  the  same  sign  as  h^.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  h  =  h^  +  r,  and  take  out  the  value  of  ij. 
Form  the  quantities  y  =  F-f  y'r,  and  y^r,.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limil  may  be  rejected  if  y'  is 
small.     A  convenient  rule  to  adopt  will  be  — 

y'  <  0.10,  limits  =  ±  0.29 

0.10  <  y'  <  0.15,  limits  =  ±  0.30 

0.15  <  /  <  0.20,  limits  =  ±  0.31 

0.20  <  y'  limits  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  )y  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  iy'  from  the  appro- 
priate tables  and  compute  v,   Q  and  A  from  the  equations 

V  sin  Q  =1  y*  —  r/ 

V  cos  Q  z=  xf  —  ^' 

^  =  (y  —  'j)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

ri  =  -?^sinQ  cosP  =  ,^^        (P<180») 


Tg   = 


0.2723 
0.2723  sin  P 


We  shall  then  have — 

Local  mean  time  of  immersion,  T—  A  +  t  +  ti  —  tj 
Local  mean  time  of  emersion,      T  —  A  -f-  r  -|-  tj  -f-  '2 
Position-angle  from  north  toward  east  at  immersion,  180®  —  Q  —  P 
Position*angle  from  north  toward  east  at  emersion,     180**  —  Q  +  ^ 
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In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H—  A,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  vciy  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T —  >i,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  A  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(  1 }  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
conijjuter  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H — >l  or 
T — X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  450 — 485. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  450 — 451. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars^  page  452. — This  page  gives  the  Washington  mean  times  of  the 
greatest  eastern  and  western  elongations,  the  position  angles  and  the  distances  of  the  satellites 
from  the  centre  of  the  planet,  for  three  weeks  preceding  and  following  opposition. 

Satellites  of  Jupiter,  pages  453 — 477. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  453. 

Phenomena,  pages  484 — 485. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0°,  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1**  17*".6. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume, 
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APPENDIX. 


ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERI8 

AND  NAUTICAL  ALMANAC  FOR  1888. 

Thk  adopted  conBtants  of  precession,  niitatioD,  and  aberration  are  those  of  Struve  and  PsTKROy 
namely: —  .^^^ 

PrecesHiou  =  50''.2411  +  0''.0002268  i  ■  '^'^K^ 

Nutation      =    J)".2231  -f-  0".000009    /  'yi\  ',^^.]/ 

Aberi-ation  =  20".4451  V'^  -  ' 

in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  Soleil,  which  is  O'^^Sl  greater  than  that 
of  Pkters,  given  in  tiie  issues  of  this  Epherneris  precedinj^:  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table: — 


Epoch. 

1750 
1800 
1850 
1900 

• 

Hansen. 

Peters. 

17.44 

54.22 

30.99 

7.76 

Le  Verrier. 

H.— P. 

H.— L. 

2:3    28     18.19 
23    27    54.80 
^i    27    31.42 
23    27      8.02 

19.42 

55.():^ 

31.8:3 

8.03 

+  075         —  L23 

+  0.58    ,    —  o.a3 

+  0.43         —0.41 

+  0.26        —0.01 

1 

The  formuliB  for  reducing  the  places  of  the  fixed  stars,  pa^e  280,  correspond  to  the  Star  TabiU$ 
of  the  American  Epherneris,  VVa.shington,  1869. 

The  mean  right  uMcensions  of  stars  have  been  reduced  to  Ni!>wcomb's  fundamental  standard  in 
the  catalogue  attached  to  the  fVashington  Observations  for  1870,  Ap(>endix  U,  with  the  following 
exceptions:  The  right  asrciisious  of  the  4H  rirCHni|>olnr  stars  north  of  60°  north  declination  are 
from  Dr.  Gould's  Standard  Places  of  Fundamenicd  StarSj  second  edition,  United  States  Coast  Survey 
Office,  1866.  Of  the  twelve  .stars  south  of  50°  south  declination,  the  positions  of  .^Hydri,  aTrianguli 
Austral  is,  and  rr  Octantis,  have  been  corrected  from  di\tn  furnished  by  Dr.  Gould;  while  the  remaining 
nine  are,  as  before,  from  the  British  JSTaxdical  Mmanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  gcMicral  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  t'iken  partly  from  the  Catalogue  of  1098  Standard  Clock  and 
Zodiacal  J^ars,  forming  Part  IV  of  Vol.  1  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Epherneris  and  MLtUical  Almanac,  Washington,  IHHl;  and  partly  from  the  catalogue  of  the  Ast*  onomische 
Gesellschaft  of  1878.  A  few  have  Ix^en  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  pa[)er  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  star-  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomischt*  Gesellschaft  list,  and  paitly  from  i)lace8  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AiTWERs's  investigations. 

The  values  of  these  corrections  are:  — 


Tear. 

SlriuB. 

Procyon. 

1888.0 

A  ot  —  +  0.063        A  (J  ~  —  0.97 

A  a  =  +  0.026         A  <J  «=  +  0.97 

1889.0 

A  a  —  +  0.086         A  cJ  —  —  0.89 
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The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olcfsen's  Taldts  du  SoUQf  CopenhageD, 
I85.'{,  except  that  Strdve's  aberration  has  been  used.  This  is  equivalent  to  adding  (y\l9  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatonal 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulae:  — 

X  =  R  cos  / 

Y  =  R  sin  /  cos  t,  —  19.3  R  3 

Z  =  /J  sin  >  sin  w  +  44.5  R  3 

The  reductions  to  mean  equinox,  1886.0,  are  computed  by  the  formulfp, 

1  X  =  +Y8ecu  A/  sin  1" 

A  F  =  —  Xcos  (^  A  /  sin  1"  +  Z  A  u  sin  1"  —    9.4  r  R  sin  {  /  -f  187« ) 
A  Z'  =  —  Xsin  w  A  >  sin  1"  —  FA  w  sin  1"  +  21.7  r  ft  sin  (  >  -|-  187^ ) 
Wherein — 

A  and  /3    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
(J,    the  obliquity  of  the  ecliptic; 
A  ?i ,     the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  o),    the  reduction  of  the  mean  to  the  apparent  obliquity; 
7,    tlie  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.     'Jlie  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Jistronomical  Journal^  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcoivb's  InvtHiga- 
tion  of  the  Distance  of  the  <S^m  and  the  Elements  which  depend  on  it,*  is  8''.848.  The  adopted  semi- 
diameter  of  t)ie  sun  at  the  earth's  mean  distance  is  W  2".  In  the  computations  {>ertaiuing  to 
eclipses,  Bessel's  semidiameter,  l^V  59".788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  dt  la 
Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Part  I,  page  268,t  and  a  corrected  table  being  sul)stituted  for  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5  =-  0.272274  TT  -4-  2".5 

The  constant  2".5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  doe  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Washington, 
18G4.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  tlie 
Connaissance  des  Temps  for  1848. 

The  e[)hemeris  of  Venus  is  derfved  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  i)ublished  in  the  Memoirs  of  the  Royal  Jlstroiwmical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ■:^^t  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  animal  variations  for  Washington,  1855.0:  — 

L  =  320  13  aw  -h  68910L1527  t 

T  =  3a3  23  17.84  -|-  r>5.9990  t 

8  =    48  25  55.29  +  27.6997  t 

t  =      1  51    2.20  —  0.02141  / 

e  =        19238^.75  +  0.18549  t 

n  =      689050".8927 

a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvako's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formula?. 

The  ephemeris  of  Saturn  i*  derived  from  a  provisional  theory  constructed  by  Mr.  George  W, 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  jmb- 
lished  by  the  Smithsonian  Institution, 


*  ^Astronomical  Obserrations  made  at  the  U.  S.  Jiaral  Observatory,  Washington,  1865,  Appendix  II- 
t  ^Astronomical  Obserrations  made  at  the  U.  S.  Jiaval  Observatory,  Washington,  1875,  Appendix  II. 
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The  semidiametere  of  the  planets  are  comimted  from  the  followiug  values:  — 


S«'ini<lianietei-. 

Log  Dii 

3.34 

0.00 

8.54(5  -t  0.086 

0.00 

2.842  +  0.057 

0.25 

18.78     -f  0.0G7 

0.70 

8.77     -t  0.039 

0.95 

1.68     -t  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.:38 

0.95 

Authoritv. 


Lk  Verrier,  Theory  of  Mercury, 


pEfRCE,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
widi  the  Mural  Circle. 


Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  oocultations  of  stars  by  the  moon  are  adapted  to  Bessel's 
method,  using  the  special  forms  in  Chauveket's  Spherical  and  Practical  Astronomy,  The  adopted 
semidiameters  are:  — 


Semidiameter  of  the  sun  ut  distance  unity. 
Ratio  of  radius  of  moon  to  radius  of  earth 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  com[)uted  from  Tonn's  Continuation  of  Damoiseau's  Tables^ 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
Nautical  Jilmaiwc  for  1835,  Table  II  of  each  s.itellite  having  l)een  aihqtted  to  Damoiseait's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
prepare*!  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  Newcomb's  Uranian  and  jVeptuniafi  Systtms,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  inst*uices,  through  the  courtesy  of  tlie  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  E])hemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  sphenoid,  as  adopted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  Astronomy,  Vol.  II:  — 

log  e  =  8.9122052 
^'  —  S^  =  —  1  r  30".65  sin  2  <p  +  rM6  sin  4  9 

log  p  =  9.9f»92747  +  0.0007271  cos  2  <f  —  0.0000018  cos  4  (p 
Table  IV,  for  findmg  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  equal  to  45°. 
( 2  )  A  declination  of  Polaris  equal  to  -f  88°  42'.4. 

The  principal  computations  of  the  Ephemeris  have  l)een  distributed  in  the  followmg  manner: — 
The  sun  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidiameter  and 
horizontal  paralla?^,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor  Van  Vleck; 
culminations,  by  Professor  Runkle;  lunar  distances,  by  Mi\  W.  B.  Oliver;  Mercuiy  and  Venus,  by 
Mr.  E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Unmus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's 
satellites,  by  Mr.  W.  F,  McK.  Ritter.  The  fixed  stars  have  lieen  pre(»ared  by  Mr.  Wiessner  and  Mr. 
H.  Meier;  the  general  coustimts  for  their  reduction,  by  Mr.  Wiessner;  the  occultations,  by  Mr.  J.  O. 
Wiessner;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr.  Buchanan. 


TABLE  L 


COKRECTION  REQUIBED,  ON  ACCOUNT  OP  SECOND  DIFFERENCES  OF  THE  MOON'S 
MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


Approzimatf* 
IntenraL 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
J  10 
1  20 
I  30 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
I  20 
I  30 


b  m 

0  0 

0  10 

0  20 

0  30 

0  40 

0  50 

1  0 

1  10 

1  20 

1  30 

b  m 

3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


b  m 
3  0 
2  50 
2  40 

2  30 
2  20 

2  10 

2  0 
1  50 
1  40 
1  30 


Difference  of  the  Proportional  Logarithms  in  the  Ephehebis. 


0 
0 
0 

0 
0 
1 

1 
1 
1 
1 


4 

6 

8 

• 

H 

M 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

3 
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0 
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1 
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2 
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3 
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0 
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2 
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3 
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5 


I 
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4 

5 

6 
6 
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6 
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1 
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12 
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1 
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3 
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3 
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4 

4  *  4 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 
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1  40.589 

1  50.419 

2    0.248 

2  10.078 

2  19.907 

2  29.737 

14 

o.o:{8 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2    0.412 

2  10.242 

2  20.071     2  29.901 

15 

0.041 

IG 

1  21.2,-8 

1  3L087 

1  40.917 

1  50.746 

2    0..576 

2  10.405 

2  20.235  1  2  :<0.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2    0.740 

2  10.569 

2  2QM99  '  2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2    0.904 

2  10.733 

2  20.563  r  2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.2;J8 

2    1.067     2  10.897 

2  20.727     2  30.5,56 

19* 

■ 

0.0,V2 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2     1.231     2  11.0()1 

2  20.890  i  2  ;W.720 

20 

(K055 

21 

1  22.077 

1  31.900 

1  4l.7:i6 

1  51.565 

2    I.m5 

2  11.225 

2  21.054     2  ,30.884 

21 

0.0,57 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2     1.5,59 

2  ll.;i88 

2  21.218     2  31.048 

22 

0.060 

23 

1  22.404 

1  32.2:J4 

1  42.(K>4 

1  51.893 

2     1.723 

2  11.552 

2  21.382     2  31.211 

23  . 

0.0u3 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2    1.887 

2  11.716 

2  21.546     2  31.375 

24 ; 

0.0(i6 

25 

1  22.732 

1  :«.562 

1  42.:«)1 

1  52.221 

2    2.050 

2  11.880 

2  21.709     2  31.539 

25 

0.(H58 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.:5a5 

2    2.214 

2  12.044 

2  21.873     2  31.703 

2(>  : 

0.071 

27 

1  23.(K)0 

1  32.889 

1  42.719 

1  52.548 

2    2.378 

2  12.208 

2  22.0:f7     2  31.867 

27 

0.(r74 

28 

1  23.224 

1  3.3.053 

1  42.88  i 

1  52.712 

2    2..542 

2  12.371 

2  22.201     2  :«.031 

28 

0.076 

29 

1  23.;«7 

1  :i3.217 

1  43.047 

1  52.876 

2    2.706     2  12.535 

2  22.:^     2  32.194 

29 

0.079 

30 

1  23.551 

1  :J3.t581 

1  43.210 

1  53.040 

2    2.869 

2  12.699 

2  22.529  1  2  32.3,58 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2    3.0;«     2  12.863 

2  22.692     2  32.522 

31 

0.085 

82 

1  23.879 

1  33.708 

1  43..7JH 

1  53.:%)8 

2    3.197 

2  13.027 

2  22.8,56     2  32.686 

32 

0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2    3.361 

2  13.191 

2  2.J.020  1  2  32.850 

33 

0.(190 

34 

1  24.207 

1  :i4.0:36 

1  43.866 

1  53.695 

2    3..525 

2  13.3;>4 

2  2:{.184     2  33.013 

M 

0.(»93 

35 

1  24.:«'0 

1  34.200 

1  44.029 

1  53.859 

2    3.(;89 

2  13.518     2  23.:i48     2  3,3.177  | 

:i5 

0.096 

36 

1  24.534 

1  34.:il>4 

1  44.193 

1  54.023 

2    3.852 

2  13.682 

2  23.512  1  2  33.341 

:w 

0.098 

:w 

1  24.698 

1  34.52H 

1  44.357 

1  54.187 

2    4.016 

2  13.846 

2  23.675     2  33..505 

37  1 

0.101 

38 

1  24.862 

1  34.(>91 

1  '14.521 

1  54.351 

2    4.180 

2  14.010 

2  23.839  ,  2  33.669 

:« 

0.104 

39 

1  25.026 

1  :J4.85r) 

1  44.685 

1  54.514 

2    4.:M4 

2  14.173 

2  24.003  1  2  :«.833 

39 

O.KXi 

40 

1  25.190 

1  :J5.019 

1  44.849 

1  54.678 

2    4.,508 

2  14.337 

2  24.167  ,  2  33.996 

40  ; 

0.109    1 

41 

1  25.:553 

1  :tr>.i83 

1  45.012 

1  54.842 

2    4.672 

2  14.501 

2  24.331     2  34.160 

41 

0.112 

42 

1  25.517 

1  Xi.347 

1  45.176 

1  55.006 

2    4.835 

2  14.6()5 

2  24.495  1  2  34.324 

42 

0.115 

43 

1  25.081 

1  35.511 

1  45.340 

1  55.170 

2    4.999 

2  14.829 

2  24.6,58     2  34.488 

43 

0.117 

44 

1  25.845 

1  :i5.674 

1  45.504 

1  55.333 

2    .5.163 

2  14.993 

2  24.822     2  .34.6.72 

44 

0.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2    5.:«7 

2  15.156 

2  24.986     2  34.816 

45 

0.123 

46 

1  26.172 

1  36.U02 

1  45.832 

1  55.661 

2    5.491 

2  15.320 

2  2,5.150     2  34.979 

46 

0.126 

47 

1  26.336 

1  3(>.166 

1  45.995 

1  ,55.825 

2    5.()55 

2  15.484 

2  25.314  1  2  35.143 

47  1 

0.1-^8 

48 

1  26,500 

1  36.330 

1  46.159 

1  55.989 

2    .5.818 

2  15.648     2  25.477     2  :i5.307  | 

48 

0.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2    5.982 

2  15.812 

2  25.641  i  2  35.471 

49  i 

0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2    6.146 

2  15.976 

2  25.805     2  35.635 

,50 

0.1  :?7 

51 

1  26.992 

1  36.821 

1  46.()wl 

1  .5().480 

2    6.310 

2  16.139 

2  25.969     2  35.798 

51 

0.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2    6.474 

2  16.303 

2  26.133 

2  ;«.962 

52  1 

0.142 

5:i 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2    6.(>:i7 

2  16.467 

2  26.297     2  36.126  | 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2    6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  :^.47G 

1  47,3tH3 

1  57.1,36 

2    6.965 

2  16.795 

2  26.624 

2  36.454 

,55 

0.1.50 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2    7.129 

2  16.959 

2  26.788 

2  :I6.618 

56  ' 

0.153 

57 

1  27.975 

1  :J7.8U4 

1  47.634 

1  57.463 

2    7.293 

2  17.122 

2  26.9.52     2  3;i.781  | 

57 

0.156 

58 

1  28.138 

1  37.9()8 

1  47.797 

1  57.627 

2    7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158    1 

59 

1  28.302 

1  :{8.132 

1  47.961 

1  .57.791 

2    7.620 

2  17.450 

2  27.280 

2  37.109 

59 

O.Kil 

For 
onds.       1 

_     I 

Side 
reaL 

8^- 

gh. 

10^- 

11^- 

13^- 

14ii. 

1 

15^- 

] 
See 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTEACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

16^^ 

17^- 

18^ 

19*^ 

20^- 

21'- 

22^ 

23"^ 

Reoondft. 

ID         B 

m      8 

m      B 

m     B 

m      B 

m      B 

m     8 

m      8 

8 

8 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

0 

0.000 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.00.J 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

0.008 

4 

2  :W.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.085 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7,908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

8 

2  3«.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0.022 

9 

2  38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

0.025 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

0.027 

11 

2  39.075 

2  48.905 

2  68.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

0.030 

12 

2  39.239 

2  49.068 

2  58.898 

3    8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

0.0:0 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

0.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

0.038 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

16 

2  39.694 

2  49.7r>4 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044 

17 

2  40.008 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.046    ' 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

0.052 

20 

2  40.549 

2  50.379 

3    0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

0.055 

21 

2  40.713 

2  60.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

0.060 

23 

2  41.041 

2  50.870 

3    0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.066 

25 

2  41.369 

2  51.198 

3    1.028 

3  10.8.'7 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41.532 

2  51.362 

3    1.192 

3  11  OJl 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3    1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3    1.519 

3  11.349 

3  21.178 

3  31.006 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51.853 

3    1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3    1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

0.082 

31 

2  42.352 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

0.085 

32 

2  42.515 

2  52.345 

3    2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

0.087 

33 

2  42.679 

2  52.509 

3    2.338 

3  12.1G8 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

0.090 

34 

2  42.843 

2  52.673 

3    2.502 

3  12.3:52 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

0.093 

35 

1             _ 

2  43.007 

2  52.836 

3    2.666 

3  12.49(> 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

0.096 

;  36 

1 

2  43.171 

2  53.000 

3    2.8:^0 

3  12.6.9 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

0.096 

^ 

2  43.334 

2  53.164 

3    2.994 

3  12.8^3 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

0.101    1 

3d 

2  43.498 

2  53.3:^8 

3    3.ir,7 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

0.106    1 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

0.112  : 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115    ■ 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

0.117    ] 

44 

2  44.481 

2  54.311 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44.645 

2  54.475 

3    4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  54.638 

3    4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3    4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

0.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.2^ 

3  44.114 

3  53.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3    4.960 

3  14.789 

3  24.619 

3  34.4-18 

3  44.278 

3  54.107 

49 

0.134 

50 

2  45.464 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

0.137 

51 

2  45.6-J8 

2  .%.458 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

0.139    . 

52 

2  45.792 

2  55.621 

3    5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.785 

3    5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

0.145    . 

54 

2  46.120 

2  55.949 

3    5.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

0.147    ! 

55 

2  46.283 

2  56.113 

3    5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

0.150 

56 

2  46.447 

2  56.277 

3    6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

0.153 

57 

2  46.611 

2  56.441 

3    6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

o.i.v? 

1    58 

2  46.775 

2  56.604 

3    6.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

0.158 

59 

2  46.939 

2  56.768 

3    6.598 

3  16.427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

0.161    , 

iside. 
reaL 

16^- 

lyh. 

18*^ 

19*^ 

20^- 

21^ 

22^- 

23"^ 

For 
Seoondft. 
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TABLE  III.— MEAN  80LAB  INTO  SIDEBEAL  TIME. 


r —  — 

—    - 

— 



TO  BB  ADDliD  TO  A  MKAN  TIME  INTERVAL. 

Mean 

Sular. 

m 

Qh. 

1^     ;    2*'- 

3»^' 

4" 

m      s 

5^ 

6"- 

1 

m      R 

1 
m      R 

For 

m 

a 

m        B                 ID        A                 m        8 

in      B 

R 

M 

0 

0 

0.000     0    9.856 

0  19.713  ,  0  'JJ.:W 

0  31).4;i6     0  49  2.^2 

0  ;(Mno 

1    H.iia-) 

I) 

0.(K.0 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49,447 

0  59.303 

1    9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  1:9.632 

1    9.488 

3 

0.008 

4 

0 

0.657 

0  10.514 

0  20.370     0  30.227 

0  40.083 

0  49.939 

0  59.796 

1    9.652 

4 

0.011 

5 

0 

0.821     0  10.678 

0  20.534  1  0  30.391 

0  40.247 

0  50.104 

0  59.960 

1    9.817 

5 

0.014 

6 

0 

0.98(5     0  10.842 

0  20.699  ,  0  30.555 

0  40.412 

0  50.2()8 

1    0.124 

1    9.981 

6 

0.016 

7 

0 

l.liO     0  11.006 

0  20.863     0  30.719 

0  40.576 

0  50.432 

1    0.289 

1  10.145 

7 

0.019 

8 

0 

1.314     0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  60.597 

1    0.453 

1  10.310 

8 

0.022 

9 

0 

1.47d  1  0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1    0.617 

1  10.474 

9 

0.025 

10 

0 

1.643  i  0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1    0.782 

1  10.638 

10 

0.027 

11 

0 

1.807  :  0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1    0.946 

1  10.802 

11 

0.030 

12 

0 

1.971  i  0  11.828 

0  21.684  !  0  31.541 

0  41.397 

0  51.254 

1     1.110 

1  10.967 

12 

0.033 

13 

0 

2.136  '  0  11.992 

0  21.849     0  31.705 

0  41.561 

0  51.418 

1    1.274 

1  11.131 

13 

o,(m 

14 

0 

2.300     0  12.1.56     0  22.013  '  0  31.869 

1 

0  41.726     0  61.582 

1     1.439 

1  11.295 

14 

0.038 

15 

0 

2.464     0  12.321  '  0  ?«.177 

0  32.0:m 

0  41.890     0  51.746 

1     1.603 

1  11.459 

16 

0.041 

16 

0 

2.6^8     0  12.4a5 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1     1.767 

1  11.624 

16 

0.044 

17 

0 

2.793  '  0  12.649 

0  22..':06     0  32.362 

0  42.219 

0  52.075 

1    1.932 

1  11.788 

17 

0.047 

18 

0 

2.9.^)7 

0  12.813 

0  22.670     0  32.526 

0  42.383 

0  52.239 

1    2.096 

1  11.952 

18 

0.049 

19 

0 

3.121 

0  12.978 

0  22.834     0  32.691 

0  42.547 

0  52.404 

1    2.260 

1  12.117 

19 

0.052 

20 

0 

3.2a'> 

0  13.142  ;  0  22.998 

0  32.855 

0  42.711 

0  52.568 

1    2.424 

1  12.281 

20 

0.055 

21 

0 

3.4G0 

0  13.306  1  0  23.163 

0  33.019 

0  42.H76 

0  52.732 

1    2.589 

1  12.445 

21 

0.057 

22 

0 

3.614 

0  13.471  '  0  23.327 

0  33.183 

0  43.040 

0  52.896 

1    2.753 

1  12.609 

22 

0.060 

23 

0 

3.778 

0  13.635  '  0  23.491 

0  33.348 

0  43.204 

0  53.061 

1    2.917 

1  12.774 

23 

0.063 

24 

0 

3.943 

0  13.799     0  23.656 

0  33.512 

0  43.368 

0  53.225 

1    3.081 

1  12.938 

24 

0.066 

25 

0 

4.107  i  0  13.963 

0  23.820  .  0  33.676 

0  43.533 

0  53.389 

1    3.246 

1  13.102 

25 

0.068 

26 

0 

4.271  ,  0  14.128 

0  23.984     0  33.841 

0  43.697 

0  53.554 

1    3.410 

1  13.266 

26 

0.071 

27 

0 

4.435     0  14.5^2 

0  24.148     0  34.005 

0  43.861 

0  53.718 

1    3.574 

1  13.431 

27 

0.074 

28 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1    3.739 

1  13.695 

28 

0.077 

-9 

0 

4.764 

0  14.620     0  24.477  '  0  34.333 

1                                     1 

0  44.190  1  0  54.046 

1    3.903 

• 

1  13.759 

29 

0.079 

,    30 

0 

4.928  .  0  14.785  '  0  24.641     0  34.498 

0  44.354     0  54.211 

1    4.067 

1  13.924 

30 

0.082 

'    31 

0 

5.093     0  14.949     0  24.805  .  0  34.662 

0  44.518 

0  54.375 

1    4.231 

1  14.088 

31 

0.0H5 

!    32 

0 

5.257     0  15.113  :  0  24.970     0  34.826 

0  44.683 

0  54.539 

1    4.396 

1  14.252 

32 

0.08H 

,    ^ 

0 

5.421     0  15.278  |  0  25.134     0  34.990 

0  44.847 

0  54.703 

1    4.560 

1  14.416 

33 

0.090 

'    34 

0 

5.585     0  15.442  :  0  25.298     0  35.155 

0  45.011 

0  54.868 

1    4.724 

1  14.581 

34 

0.093 

'    1» 

0 

5.750  1  0  15.(506     0  25.463     0  35.319 

0  45.176 

0  55.032 

1    4.888 

1  14.745 

35 

0.096 

:i6 

0 

5.914  1  0  l.n.770 

0  25.627  ,  0  35.483 

0  45.1i40 

0  55.196 

1    5.0:3 

1  14.909 

36 

0.099 

J7 

0 

6.078  1  0  15.9.% 

0  25.791  '  0  35.648 

0  45.r04 

0  55.361 

1     5.217 

1  15.073 

37 

0.101 

i    38 

0 

6.242     0  16.099  1  0  25.955     0  35.812 

0  45.668 

0  55.525 

1    5.381 

1  15.238 

38 

0.104 

:    39 

0 

6.407     0  16.263     0  26.120     0  35.976 

■ 

0  45.b33 

0  55.689 

1    5.546 

1  15.402 

39 

0.107 

40 

0 

6.571     0  16.427 

0  26.284  i  0  36.140 

0  45.997 

0  55.a53 

1    6.710 

1  15.566 

40 

0.110 

.    41 

0 

6.735 

0  16.592 

0  26.448 

0  36.3a'> 

0  46.161 

0  r6.018 

1    6.874 

1  15.731 

41 

0.112 

1    42 

0 

6.900 

0  1(5.756  !  0  26  612 

0  36.469 

0  46.325 

0  56.1H2 

1    6.038 

1  15.895 

42 

0115 

'    43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6.203 

1  16.059 

43 

0.118 

,     44 

1 

0 

7.228 

0  17.0rt5 

0  26.941  1  0  36.798 

0  46.654 

0  56,510 

1    6.367 

1  16.223 

44 

0.120 

45 

0 

7.392 

0  17.249 

0  27.105  '  0  36.962 

0  46.818 

0  56.675 

1    6.531 

1  16.388 

45 

0.123 

46 

0 

7.557 

0  17.413  1  0  27.270  '  0  37.126 

0  46.983 

0  66.839 

1    6.695 

1  16.552 

46 

0.126 

47 

0 

7.721  '  0  17.,577  '  0  27.434     0  .37.290 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

0.129 

48 

0 

7.885  '  0  17.742     0  27.C98     0  37.455 

0  47.311 

0  57.168 

1    7,024 

1  16.881 

48 

0.131 

49 

0 

8.049  '  0  17.906  '  0  27.762 

1                                      * 

0  37.619 

0  47.475 

0  67.332 

1    7.188 

1  17.045 

49 

0.134 

50 

0 

8.214  .  0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1    7.353 

1  17.209 

50 

0.137 

51 

0 

8.378     0  18.2:i4 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1    7.517 

1  17.373 

51 

0.140 

52 

0 

8.C42    0  iti.:m 

0  28.i;55 

0  38.112 

0  47.96H 

0  57.825 

1    7.681 

1  17.538 

52 

0.142 

53 

0 

8.707 

0  18.563  '  0  28.420 

0  38.276 

0  48.132 

0  57.989 

1    7.845 

1  17.702 

63 

0.145 

:  'oA 

0 

8.871 

0  18.727  ■  0  28.584 

0  38.440 

0  48.297 

0  68.15:) 

1    8.010 

1  17.866 

54 

0.148 

;  56 

0 

9.035 

0  18.892 

0  28.748     0  38.6a'> 

0  48.461 

0  58.317 

1    8.174 

1  18.030 

55 

0.151 

56 

0 

9.199 

0  lO.O.'je     0  28.912     0  38.769 

0  48.625 

0  58.482 

1    8.338 

1  18.195 

56 

0.153 

57 

0 

9.364 

0  19.220     0  29.077     0  38.933 

0  48.790 

0  58.646 

1    8.502 

1  18.359 

57 

0.156 

58 

0 

9.628 

0  19.384     0  29.241     0  39.097 

0  48.954 

0  58.810 

1     8.6b7 

1  18.523 

58 

0.159 

r»9 

0 

9.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1     8.831 

1  18.688 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 

Mean 
Solar. 
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m 
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ni       H 

Cjh. 

m       fl 

m      8 

llh. 

12^- 

IS''- 

m      8 

16''- 

1 

1 

For 
Seconds. 

m      B 

m 

a 

ni      8 

III         8 

a 

s 

U 

1  lb. -,12 

1  2-..A)S 

1  38.565 

1  4H..121 

1 

58.278  .  2    8.1;i4 

2  17.1)91 

2  27.^.17 

0 

o.coo 

1 

1  19.016 

1  28.H73 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.1.55 

2  28.011 

1 

0.003    i 

2 

1  19.180 

1  29.037 

1  :58.H93 

1  48.750 

1 

58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005    . 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1 

58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

1  19.509 

1  29.;}()5 

1  39.222 

1  49.078 

■» 

X 

58.935 

2    8.791 

2  18.648 

2  28..504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1  19.H37 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    d.VzO 

2  18.976 

2  28.833 

6 

0.016 

7 

1  ^20Am 

1  29. 8.')8 

1  39.715 

1  49..571 

1 

59.428 

2    9.284 

2  19,141 

2  28.997 

7 

0.019 

8 

1  2o.i()r. 

1  30.022 

1  :59.879 

1  49.735 

1 

59.592 

2    9.448 

2  19.:505 

2  29.161 

8 

0.022 

9 

1  20.330 

1  30.187 

1  40  043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

i 

10 

1  20.495 

1  30.:i51 

1  4().207 

1  ,^0.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.(>.'S9 

1  30.515 

1  40.:i72 

1  ,ro.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.6r.4 

11 

o.(m 

12 

1  20.  Hi;  J 

1  30.(^80 

1  40.536 

1  r,0.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.H18 

12 

0.0:5:5 

13 

1  20.9H7 

1  30.844 

1  40.700 

1  .''.0..5,57 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

o.o:«  1 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041    < 

IG 

1  21.4H0 

1  31.337 

1  41.193 

1  5i.o.-:o 

2 

0.906 

2  10.763 

2  20.619 

2  150.476 

16 

0.044 

17 

1  21.614 

1  31..^>01 

1  4i.:r)7 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.()40 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522- 

1  51.378 

2 

1.2;^5 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.()86 

1  51.542 

'^ 

1.399 

2  11,255 

2  21.112 

2  30.968 

19 

0.052    i 

1 

20 

1  22.i:i7 

1  31.994 

1  41.8,')0 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.1,' 8 

1  42.015 

1  51.871 

2 

1.7-27 

2  11.581 

2  21.440 

2  31.297 

21 

0.057 

1    22 

I  22  Am 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

i    23 

1  22.6,i0 

1  32.487 

1  42.343 

1  .52.200 

2 

2.o:s 

2  11.912 

2  21.769 

2  31.625 

23 

0.063    i 

24 

1  22.794 

1  3^.1>,51 

1  42.507 

1  52.:}64 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.0<% 

25 

1  2-2.9r.9 

1  32.815 

1  42.672 

1  .52..528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068    ! 

26 

1  2'..lc3 

1  32.979 

1  42.8.56 

1  52.692 

2 

2.549 

2  12.405 

2  22.»>2 

2  32.118 

26 

0.071 

27 

1  2:<..H7 

1  33.144 

1  43.000 

1  ,52.857 

2 

2.713 

2  12.,^70 

2  22.426 

2  32.283 

27 

0.074    1 

28 

I  23.4r)l 

1  33.308 

1  43.1()4 

1  .53.021 

2 

2.877 

2  12.734 

2  22..590 

2  32.447 

28 

o.or? 

29 

1  23.61(5 

1  33.472 

• 

1  43.3^9 

1  ,53.185 

2 

3.042 

2  12.898 

2  22.7,55 

2  32.611 

29 

0.079    ^ 

30 

1  23.780 

1  33.6.37 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32,775 

30 

0.082 

31 

1  23.944 

I  33.roi 

1  43.a57 

1  53.514 

2 

3.:J70 

2  1:5.227 

2  23.0a3 

2  32.940 

31 

0.085 

32 

1  24.109 

1  3.5.965 

1  43.822 

1  53.678 

2 

3.5:54 

2  13.391 

2  23.247 

2  3:^.104 

32 

0.088 

3,3 

1  24.273 

1  :i4.129 

1  43.98i) 

1  53.H42 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090    , 

34 

1  24.4;i7 

1  :i4.294 

1  44.150 

1  54.007 

2 

3.863 

2  1:5.7*4) 

2  23.576 

2  33.432 

34 

0.093 

:i5 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  2:5.740 

2  33.597 

35 

0.096 

I    36 

1  24.76(1 

1  34.622 

1  44.479 

1  ,54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

1  24.930 

I  34.786 

1  44.643 

1  54.499 

2 

4.:J,56 

2  14.212 

2  24.069 

2  33.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4..520 

2  14.:i77 

2  24.2:53 

2  :54.090 

38 

0.104    ' 

]    39 

1  25.2;->9 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

.    40 

1  25.4;>3 

1  35.279 

1  45.136 

1  .54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

O.llO 

1    41 

1  25..^)87 

1  :r7.414 

1  45.300 

1  5.5.1.56 

2 

5.013 

2  14.869 

2  24.726 

2  34..582 

41 

0.112 

42 

1  25.751 

1  :i5.608 

1  45.4(>4 

1  55.321 

2 

5.177 

2  15.0:54 

2  24.890 

2  34.747 

42 

0.115 

1    43 

1  2,5.916 

1  35.772 

1  4.5.(>29 

1  55.485 

2 

5.:542 

2  1.5.198 

2  25.054 

2  34.911 

43 

0.118 

1    44 

1  26.0H() 

1  35.936 

1  45.793 

1  55.()49 

2 

5..506  ;  2  15.362 

1 

2  25.219 

2  35.075 

44 

0.120 

1 

45 

1  26.244 

1  36.101 

1  45.9.^7 

1  .55.H14 

2 

5.670 

2  1.5.527 

2  25.383 

2  35.239 

45 

0.123 

46 

1  26.408 

1  3f3.265 

1  46.121 

1  1  55.1^78 

2 

5.8:54 

2  15.691 

2  25.547 

2  35.404 

46 

0.126 

47 

1  26.573 

1  36.429 

1  46.28(> 

1  .5(>.112 

2 

5.999 

2  15.855 

2  2,5.712 

2  35..')68 

47 

0.129    , 

48 

1  26.7:57 

1  36.593 

1  46.4.^0 

1  5().306 

2 

6.163 

2  16.019 

2  25.876 

2  35.7:» 

48 

0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

1  27.01)6 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

'    51 

1  27.230 

1   37.0r^(> 

1  4:).913 

1  .56.799 

2 

6.a56 

2  16.512 

2  26.369 

2  :50.225 

51 

0.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  .5<).<)(>4 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

1  27..5.58 

1  37.415 

1  47.271 

1  .57.128 

2 

0.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

1  27.723 

1  37.579 

1  47.43;> 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.HH7 

1  37.743 

1  47.(MK) 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

I  2H.051 

1  37.908 

1  47.7(^4 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153    ; 

57 

\  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.811 

57 

0.156 

58 

1  28.:m) 

1  38.236 

1  48.093 

1  57.949 

2 

7.80f) 

2  17.662 

2  27.519 

2  37.375 

58 

0.159 

59 

1 

1  Mean 

1  Solar. 

1 

1  28.544 

1  38.400 
9h. 

1  48.2,57 
10^ 

1  58.113 

2 

7.970 

1211. 

_     -I 

2  17.826 

2  27.683 

2  37.539 

59 

0.162    ; 

14^ 

1 

15^ 

For 
Soc4>nds. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


» 

rO  BE  ADDKD  TO  A  MEAN  TIME  INTERVAL. 

1 

Mean 
Solar. 

1 

m 

16^ 

1." 

m      8 

18^ 

m      8 

19^- 

111         A 

20^' 

m      8 

21^ 

ni      H 

22*^ 

III        s 

23»^ 

1 

Fur 
SocoiuIh. 

1 

1 

H           H                  1 

m      B 

in       8 

0 

2  37.704 

2  47.560 

2  57.417 

;i    7.J73 

3  17.1-29 

:3  2().9K) 

:<  :3().r.!2 

3  4  ;.C'K) 

(»       0.  ()()()     , 

1 

2  37.868 

2  47.724 

2  57.,'»81 

3    7.4;37 

3  17.i.94 

3  27.150 

3  37.007 

3  46.rt63 

1 

o.oo:{ 

2 

2  38.0;$2 

2  47.889 

2  57.745 

3    7.C02 

3  17.458 

3  27.315 

3  :37.171 

3  47.027 

2 

0.005 

3 

2  3ai96 

2  48.053 

2  57.909 

3    7.766 

3  17.622 

3  27.479 

3  :37.3:35 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.:35(> 

4 

O.Oll 

5 

2  :».525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.H(y7 

3  :37.0(>4 

3  47.520 

5 

0.014 

6 

2  :KH89 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27.972 

3  :37.H28 

3  47.(;'^5 

(5 

0.016 

7 

2  38.H;,4 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.1:36 

3  37,992 

3  47.S49 

7     0.019     1 

8 

2  :59.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.:300 

3  38.157 

3  4H.013 

8 

0.0 J2    ' 

9 

2  39.182 

2  49.0:» 

2  58.895 

3    8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

0.025    i 

10 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.:342 

•  10 

0.027    ! 

,     11 

2  :».5ll 

2  49.367 

2  59.224 

3    9.080 

3  18.937  i  3  2H.793 

3  38.649 

3  48.50r) 

11 

0.0:30 

!     12 

2  30.675 

2  49.5:U 

2  59.388 

3    9.244 

3  19.101     3  28.957 

3  .'38.814 

3  48.670 

12 

o.orw 

'     13 

2  39.Ki9 

2  49.696 

2  59.552 

3    9.409 

3  19.2(m     3  29.122 

3  38.978 

3  4H.  134 

13 

o.o:36 

>     14 

1 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  :39.142 

3  48.999 

14 

0.0:38 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  :39.:?07 

3  49.1(53 

15 

0.041 

16 

2  40.332 

2  5'f'.188 

3    0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.:3-27 

1(5  ,  0.044    II 

17 

2  40.496 

2  50.353 

3    0.209 

3  10.006 

3  19.922     3  29.779 

3  3$).():^5 

3  49.4iV> 

17 

0.047 

18 

2  40.(i<>l 

2  50.517 

3    0.:373 

3  10.230 

3  20.086 

3  29.943 

3  39.71KJ 

3  49.6rj^> 

18 

0.019    1 

'     19 

2  40.825 

2  50.681 

3    0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.  .-^20 

19 

0.052  ; 

20 

2  40.989 

2  50.846 

3    0.702 

3  10.559 

3  20.415 

3  :30.271 

3  40.128 

3  49.984 

20     0.055 

21 

2  41.1.5:3 

2  51.010 

3    0.866 

3  10.72:3 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21     0.0,^.7 

22 

2  41.318 

2  .51.174 

3    l.o:u 

3  10.887 

3  20.744 

3  30.000 

3  40.456 

3  50.313 

22     0.(H)0 

;    23 

2  41.482 

2  51.338 

3     1.195 

3  11.051 

3  20.908 

3  30.7(>4 

3  40.621 

3  50.477 

23 

o.O(>:3 

:   '^ 

2  41.646 

2  51.503 

3     l.:359 

3  11.216 

3  21.072 

3  130.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  .51.667 

3     1..523 

3  11.:<H0 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

0.068 

2(i 

2  41.975 

2  51.831 

3     l.(;88 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51.995 

3     1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  5i.i:u 

27 

0.074 

28 

2  42.:«)3 

2  .52.  UK) 

3    2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

0.077 

29 

2  42.4()8 

2  52.324 

3    2.181 

3  12.0:J7 

3  21.893 

3  31.750 

3  41.(KJo 

3  51.463 

29     0.079     1 

1    30 

2  42.6:i2 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

:30 

0.082 

31 

2  42,796 

2  52.653 

3    2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

0.0K5    1 

i   :j2 

2  42.960 

2  52.817 

3    2.673 

3  12.5:30 

3  22.;386 

3  32.243 

3  42.099 

3  51.956 

:32      O.OHH 

33 

2  43.125 

2  55J.981 

3    2.838 

3  12.694 

3  22..551      3  32.407 

3  42.2(^4 

3  52.120 

:3:3    0.090 

,    34 

2  43.289 

2  5:3.145 

3    3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.-^4 

:34  '  0.093 

1    •««> 

2  43.453 

2  5:3.  :uo 

3    :3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35     0.09() 

■    :{6 

2  43.t)17 

2  53.474 

3   :3.:3:30 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.(513 

:3(5     0.099 

!    :V7 

2  43.782 

2  5:3.():38 

3    3.495 

3  1:3.351 

3  23.208 

3  :3:3.0(>4 

3  42.921 

3  5^.777 

:37     0.101    1 

.   :« 

2  4.<.946 

2  53.803 

3    3.659 

3  1:3.515 

3  23.:372 

3  33.228 

3  43.()«5 

3  52.941 

:3H 

0.104  ; 

1    39 

2  44.110 

2  .53.967 

3    3.82:3 

3  13.680 

3  23.536 

3  33.:393 

3  43.249 

3  .5:3.105 

:J9     0.107 

<    40 

2  44.275 

2  54.131 

3    3.988 

3  13.844 

3  23.700 

3  33.557 

3  4:3.413 

3  53.270 

40     0.110 

41 

2  44.4:© 

2  54.295 

3    4.152 

3  14.(K)8 

3  23.8(35 

3  :33.721 

3  43.578 

3  5:3.434 

41 

0.112 

.    42 

2  44.()03 

2  54.460 

3    4.316 

3  14.173 

3  24.029 

3  33.886 

3  4:3.742 

3  53.  .598 

42 

0,115 

43 

2  44.767 

2  .54.624 

3    4.480 

3  14.:337 

3  24.193 

3  34.o.:o 

3  43.906 

3  5:3.763 

43 

0.118 

44 

2  44.9.32 

2  54.788 

3    4.645 

3  14.501 

3  24.:558 

3  34.214 

3  44.071 

3  5:3  927 

44 

0.120 

45 

2  45.096 

2  r)4.9.-)2 

3    4.809 

3  14.665 

3  24.522 

3  34.37H 

3  44.235 

3  54.091 

45 

0.123 

46 

2  45.2(J0 

2  5r..n7 

3    4.973 

3  14.830 

3  24.686 

3  :34.543 

3  44.:399 

3  54.25() 

46 

0.1215 

47 

2  4'. 425 

2  55.281 

3    5.1:57 

3  14.994 

3  24.8.50 

3  34.707 

3  44..5(>3 

3  54.420 

47     0.129    l| 

48 

2  45..'89 

2  55.445 

3    5.:J02 

3  15.158 

3  25.015 

3  :34.871 

3  44.728 

3  54.58-4 

48 

0.131    , 

49 

2  45.75:> 

2  55.610 

3    5.466 

3  15.:322 

3  25.179 

3  35.035 

3  44.892 

:3  54.748 

49 

0.134 

50 

2  4.'.917 

2  55.774 

3    5.630 

3  15.487 

3  25.343 

3  a5.200 

3  45.056 

3  54.913 

50 

0.1:37 

51 

2  4().082 

2  55.9:38 

3    5.795 

3  15.651 

3  25.508 

3  35.364 

3  45. 2  JO 

3  55.077 

51 

0. 140 

52 

2  46.246 

2  56.102 

3    5.959 

3  15.815 

3  25.672 

3  :35.528 

3  45.:3.N) 

3  .5.5.241 

.52 

0.142    I 

53 

2  46.410 

2  56.267 

3    6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

5:3 

0.145 

54 

2  46.574 

2  56.431 

3    6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

0.148 

1     5d 

2  46.739 

2  56.595 

3    6.452 

3  16.306 

3  26.165 

3  :36.021 

3  45.878 

3  55.734 

0.151 

56 

2  46.90:J 

2  54i.7.>9 

3    6.616 

3  16.472 

3  26.329 

3  :3(3.185 

3  4(5.042 

3  .55.H98 

.5(>     0.153    ■ 

57 

2  47.067 

2  56.1h>4 

3    6.780 

3  16.6:J7 

3  26.493 

3  36.3r() 

3  4().206 

:3  56.0153 

.57  ;  0.156    , 

58 

2  47.2,12 

2  57.088 

3    6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.:J7() 

3  5(5.227 

.5H 1 0.159  ; 

59 

2  Al.'MHi 

16^- 

2  57.252 

17^ 

3    7.109 

18^- 

3  16.iK'»5 
19^ 

3  26.82^ 

20^- 

3  :3{>.678 

21^- 

3  4(>.5:35 

22^- 

,  3  56.391 
1     23^ 

59  ^ 

0.1(>2 

Mean 
Solnr 

S« 

For 
couds. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

1 

Reduce  the  observed  « 

Ititude  of  Polaris  to  the  true  altitude. 

1        Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

1 

1                                                (  less  than  !*»  17™.6,  subtract  it  from  V'  17"'.6; 

If  the  sidereal  time  is)  between   i"  17."Hi  and  13^  17 '".6,  subtract  1^  17'^.(>  from 

it; 

(  greater  than  13»»  17'".6,  subtract  it  from  25»>  I7«.6; 

1    and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract   it      | 

from  the  true  altitude,  according  to  its  sign.    The  result  is  the  latitude  of  the  pli 

nee. 

Cxamp/e.— 1888,  November  10,  at  9^  29™  !^,  P.  M.,  mean  solar  time,  in  longitude 

I  290  eaat  of 

Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  29^  29' :  required  the  latitude  of  the  place. 

h    m     s 
Local  astronomical  mean  time  .                                                                .         9  29  29 

Reduction  from  Table  11 1,  for  9»»  29»  29«                       ..                        .4.1 

34 

'  Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183       .       15  20  17.5                       | 

Reduction  from  Table  111,  for  longitude  (=  1>*  56"*  east,  or  minus)      —    0 

19 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  51 

1.5 

h    m     8 
1  17  36 

Subtract  sidereal  time     .            .            •            .                                     .        0  51 

1.5 

Remainder  is  equal  to  hour-angle  of  Polaris   .                                     .         0  26  34.5                       1 

True  altitude                       .                         .         -f-  29  29.0               A 

^Wt^ 

Correction  from  Table  IV.                         .        —    1  16.7             ^ 

P§[S^v\ 

Latitude                                                        .        -|-2i 

S  12.3             B 

TABLE  IV— 1888. 

Hoar- Angle. 

Qh. 

jh.               2^- 

s"- 

4h. 

b"^ 

m 

Of                                Of                              0         # 

0           1 

0    # 

0    / 

0 

-  I  17.3     '        -  1  14.7     '     .  - 1    6.9     ' 

-0  54.7     ' 

-  0  38.6     ' 

-  0  20.0   ' 

5 

0.0 
1  17.3    "" 

1  14.8   "•*  1       1    6.0   •" 

0  53.5    ;•' 

0  37.2    ^'^ 

0  18.4    ^'^ 

10 

1  I7.2"*^'* 

1  13.7   ••*         1    5.1    '•» 

0  52.3 

0  35.7    *•* 

0  16.8    *•* 

0.1 

0.5                                 0.0 

-      .     1.3 

«.  ^     1.6 

1-7 

15 

1   I7.I                  J   13.2                  I     4.2 

0  51.0 

0  34.2 

0  15.1 

0.1                          0.6                          0.9 

1.3 

1.5 

1.7 

20 

-  1   17.0       ^      -  1  12.6       ^      -  1     3.3 

-  0  49.7 

-  0  32.7 

-0  13.4 

25 

1   16.8    '•'          1  12.0    "•«          1     2.3    '-' 

0  48.4    ^'^ 

0  31.2    *•* 

0  11.7    **^ 

30 

I   16.6   '•'          I   11.4    "•«  '       1     1.3    '-' 

0  47.1    '-^ 

0  29.6    ^'l 

0  10.1    *•* 

35 

1   16.4    'l          1  10.8    "•«          1    0.3    '-' 

0  45.7    ^'^ 

0  28.0    '•• 

0    8.4    '-' 

0.3                            0.7 

1.1 

1.4 

1.6 

1.7 

40 

-  1    16.1                 -  1    10.1 

-0  59.2 

-  0  44.3 

-0  26.4 

-0    6.7 

45 

1  15.8    '-'  :       I     9.3    ^-^ 

0  58.1 

0  42.9    ^'^ 

0  24.8    ^'^ 

0    5.1    ^-^ 

50 

1  15.5    ®'^  :       1     8.5    ®®  '       0  57.0    ^'^ 

0  41.5    * 

0  23.2    *•* 

0    3.4    **^ 

0.4            0.8            1.1 

1.4 

^    1.6 

1.7 

55 

1  15.1 

1     7.7                  0  55.9 

0  40.1 

0  21.6 

-0     1.7 

60 

-  I   14.7    ••'• 

-1     6.9    "•*  !  -0  54.7    *^ 

-0  38.6    ^'* 
gh. 

-0  20.0    *•• 

+  0    0.01  *'^ 

Hour-Angle. 

6"- 

^li- 

8^- 

0  i 

lO**- 

11^ 

ni 

0           f 

0      f 

0      / 

0       1 

0     t 

0 

+  0    O.OI    '        +0  20.0     ' 

+  0  38.6    ' 

+  0.54.7     ' 

+  1   6-8  J- 

-l-l  14.7     ' 

5 

0     1.7    *•'          0  21.6    ^'l 

0  40.1    '•* 

0  55.9 

,     -^    0.8 
1     '•'    • 

1  15.1    "•'    ' 

10 

0    3.4    **^          0  23.2          1       0  41.5 

0  57.0 

0.8 
1    8.5 

1  15.5   ®*^ 

15 

0    5.1    '•'   !       0  24.8    *•*  -       0  42.9    ^'* 

0  58.1    I'l 

«     9-3    A 

1  15.8   *•* 

1.6                            1.6   '                        1.4 

1.1 

0^ 

0.3 

20 

+  0    6.7          '  +  0  26.4              +0  44.3 

+  0  59.2    ,  , 

+  1  10.1       . 

•l-l  16.1 

25 
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